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PREFACE TO THE ^TWELFTH 
EDITION 

The manufacture of bricks was for many centuries 
regarded as degrading, Ilf it the gre^t part n<3w*played 
by bricks and tiles i» modern domestic and public 
architecture lias led to such interest and slrfll being 
taken injfcheir manufacture, that it has now reached 
a pitEh of perfection never before attained. Thus, 
there are many persons to whom a general knowledge 
of the principal methods of brickmaking is very 
useful, but who do not wish to enter into a deep 
stu<Jy of the scientific principles underlying this 
industry, nor even to learn the multiplicity of pre¬ 
cautions which must be taken to ensure success 
in actual manufacture. Students of architectuve, 
buikkjs, and estate owners ale alj likely to be 
interested in^lie '■* Av/ of Bricjcmahfing ” whilst? caring 
little *for its “ science.” 

IJence the ^chief object of Mr. Dbbson, as stated 
in the preface to the first^edition of this work, has 
been maintained, ajul alk'that is attempted in the 
following pages i,f “ to give a clear description of thy 
actual manufacture of tricks and tiles, and to explain 
the leading differences which exist to manner of 
conductihg^the several operations c# Brickmaking in 
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various parts of this •country.” For this *reason; the 
characteristics of marty days and such subjects as 
“Plasticity,” “Refractoriness,” etc., and many rmpor 
processes of manufacture, have been treated, very 
briefly. Alihtugh they*are of the highest importance 
to the actual manufacturer, they are extremely, 
"difficult to htudy, and the inclusion of a fuller 
consideration of {hem would deprive the present 
work Df the simplicity, practicality, and freedom from 
scientific technicalities so. characteristic of its earlier 
editions*, and would destroy its value tc those for 
whQm r lt is primarily intended 

Whilst refining these features as far as possible 
it the present edition, so much progress has .been 
made in the brickmaking industry as a whole, that 
considerable rearrangement of the information has 
bepn necessary. Several chapters have been re¬ 
written, some new ones have been added, and a large 
amount of matter which had become out of date has 
been thoroughly revised, so that the work is, to all 
intents and purposes a new one, based on the plan of 
the original. 

The “geographical arrangement” which was a 
characteristic feature of the earlier editions, has ^een 
Retained, thougli the introduction of machinery intg 
almost every part off the country has made thi^ 
arrangement of «nore historical than practical interest; 
an adequate geographical- arfangement being im¬ 
possible within the compaks of a small volume. 
t Various matters of interest whioii were prjviously 
relegated to footnotes and appendices have now taken 
their rightfn 1 pfcrce in the t<?xt, so that pach chapter 
is practically complete in itself. 
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Within thtf limits of a “ Rudimentary Treatise ” 
it is*always difficult to write ^descriptions of opera 1 - 
tiops and machinery which shall satisfy every reader. 
T^is is paiiticularly so in connection with the subject 
of Clay-working. The reviser trusts, however, thaC 
guch omissions as may occur will be found to be un¬ 
important to those readers for whom this “ outline ” 
is specially written; but he will feel obliged if 
readers will kindly point them out to him at the 
address given"below. 

Readers i’cquirin^ more information should consult 
more advanced treatises,'to whichthe present one 
may be said to form an . introduction. Ay short list of 
book§, in which arc given detailed descriptions and* 
comp^isoijs of machinery a'hd processes which would 
be out> of place here, will be found on p. 2GG of the 
present volume. 

ALFRED It SEARLE. 

The White Building, , 

, Sheffield. 
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RUDIMENTS 

OF THE 

ART OF MAKING BRACKS AND TIFFS. 


CHAPTER I. 

A BRIEF HISTORY OF BRICKMAKING. 

It is unnecessary, in a little volume like the psesent, 
to enter at any length upon the early history of the 
Art pf Brickmaking, nor would such an investigation, 
however interesting from a historical point of view, 
add much to our practical knowledge of tlje subject/ 
It is, however, desirable to give a few particukrs 
relatyno^to ting progress of the manufacture^ thicks ( 
in # this c countuy 3 t<5getfier with a brief sketch of the 
legal restrictions which have been imposed upon the 
opera^jons of th$ brickgiakcr from time* to time. 

The use of bricks (botl^ burned and unburned) 
as a building mateiaal, dates from a very # early 
period, ^urned b#ick y recorded in the Bible to 
have been used in the ere<;ti<?n of the tqwer of Babel; 
and there is the testimony of Herodotus for the fact, 
which is confirmed by the investigations of travel ler% 

B 
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tlvvt Durnea bricks, nigbde from the clay thrown 'out 
of the trench surrounding the city, were used* in 
building the walls pf the city of Babylon. Those 
yery ancient-bricks were of three kinc^s; one ^f 
which was very similar to the modern white Suffolk 
•-bricks, and another to the ordinary red hand-made# 
brick of the present day. • # 

Sun-dried bricks were extensively used in ancient 
times, especially in Egypt, where their manufacture 
formed the principal occupation of the Israelites during 
their bondage in Egypt after the death 1, of Joseph. 
Yery interesting ancient representations of the pro¬ 
cesses employ jd are still in existence, and throw much 
light on various passages of Scripture. Thus; the 
passage in Psalm lxxxi. G, “ I removed his shoulder 
from the burden; his hands were delivered frdm the 
(water) pots,” is stiikingly illustrated by pictures still 
preserved to us, in which labourers are carrying the 
tempered clay on their shoulders to the moulders, 
whilst others are engaged in carrying vessels of vater 
to temper the clay. 

The Egyptian sun-dried bricks were made with 
clay mixed with chopped straw, which was furnished 
to th e Israelites *by their Egyptian taskmasters * 
before the application«of MoseS tef Pharaoh ftn th#ir 
behalf, after which the obligation was laid ofl th^m 
to provide tlicir own straw., This # was a grievous 
addition to their labour as in the absence of straw 
a much larger number of bricks* would crack and fall 
to pieces during dryftig, so tjiat iti order tg produce 
the complete “ tale ” of Writhes many more would have 
to be mane than when straw was u»ed. It would 
appear from tie details given, that t^ie* Israelites 



3 


ROMAN AND DUTCH BliICKS 

worked in gangs, -under the/suporintendenco oi an 
overseer of their own nation/who ^as provided with 
aU necessary tools and materials, and w*ho was 
personally responsible for the. labour o£ the gangs. 

Burned biicks were also used in Bgypt for river- 
walls and hydraulic works, but, pfobabjy, not to any,. 
V(^y great extent. 

It is recofded in 2 Samuel xii. 31, that .David 
made the children of Ammon pass through the brick¬ 
kiln. 

The Ramans # u$ed thicks, both burned and un¬ 
burned, in great profusion ; all the great existing rliins 
at Rome being of brick. At the declimiof the Roman 
Pun^iie, the art of brickmaking fell# into disuse, but 
was ••revised in Italy after ‘the lapse of several 
centres. The medboval ecclesiastical and palatial 
architecture of Italy exhibits many fine specimens*of 
brickwork and ornamental work in terracotta; 
cornices and other decorations of great beauty being 
executed in the latter material. 

In Holland and the Netherlands, the scarcity of 
stone led, at an early period, to the extensive use of 
bricks, both for domestic and ecclesiastical* building%, 
and thftse countries abound in finS specimens of brick- 
vjork, pften i& twft colours combined with great taste* 
atid producing a very rich effect, as in the celebrated 
examples at Le/ju warden in Friesland.* It is worthy 
of remark, that in the fens of Lincolnshire and Nor¬ 
folk, where it would.naturally be expected that the 
same m^erial wou*d bemused, tfte churches—m*any of * 
which are exceedingly /^specimens of architecture 
are built of#small stones, said to have b£en brought 
from ere at distances on r>n ek-horses. | 
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# Brickmaking appears to have been ififrroduced into 
England by the Romans* who used large thin brinks 
or wall-\iles as bonR to their rubble construction^; 
tyid such waltyiles continued to be used in England 
until rubble work was superseded by regular masonry, 
‘about the tiintf of fne Norman Conquest. Bricks do 
not appear to have^ome into general use as a building 
material until long afterwards. * 

In the reign of Henry VIII., however, the art of 
brickmaking had arrived'at such perfection that the 
remain^ of many buildings ^erectpd about? this time 
exhibit some of the finest known specimens of orna-* 
Rental tyrickvifork. *■ 

The following is a list of some of the principal 
brick buildings erected at this period :— f 

d' 

NAME. WHEN BUILT. 

Hu^stmoncenux Castle, Sussex . Eaily in the reign of Henry VI. 
Gate of t)ie Ryohouse in Hertfordshire Ditto. 

Tattorshall Castle, Lincolnshire . a.d. 1410. 

Lollard’s Tower, Lambeth Palace . a.d. 1451. 

Oxborough Hall, Norfolk . . About a.d. 1482. 

Gateway, Rectory. Hadleigh, Suffolk Close of 15th century. ' 

Old part of Hampton Court . . a.d. 1514. 

VIcngrave Hall, Suffolk . . . Finished a.d. 1538. 

Jkanor House,' Fast Barsbara, Norfolk Dupng the reign of Henry VII. 
Thoifylnnd Hall, Norfolk . . Ditto. 

Parsonage House, ^reat Cuoring,| ^ During thereign of HgwsVIII. 

* * * ** % 

Many of these buildings are illustrated in Pugin s 

“ Examples of 'Gothic Architecture.” The decorative 
details of the Manor House a£ East fearsham, and of 
the Parsonage House at Tdreat Snoring, are particu¬ 
larly worthy of notice*; the panelled friezes, cornices, 
and other ornamental work being # constructed of 
terra-cotta Moulded to the required forqp. 

The use of tgrra-cotta for decorative panels and 




EARLY ENGLISH BRICKS 


bas^rdiefc appears «to have befen common during,the 
reten of Henry VIII. The gateway of York Place, 
Whitehall, designed by Holbein, was decorated with 
f^ur .circular panels, which are still preserved at 
Hatfield Peveril, Hants. 9 

The gateway of the Rectory in Hadlfcigh churqji-, 
ygird is^ery similar in character t(^that atOxborougli 
Hall, engrav<?d in Pugin’s work, above mentioned. 
It was restored very carefully in the middle *of the 
19th century; the terra-cotta then used bei^g made 
at the Layham kilns, near Hadleigh. 

In the time of' Queen Elizabeth, bricks fce$m«only 
to have been used im large mansions.^ For common 
bindings, timber framework, filled jn with lath ariU 
plaster, was generally used, and this construction was 
much employed even when bricks were in common 
use, the brickwork, up to a late period, being merely 
introduced in panels between the wooden framing? 

On the rebuilding of London after the Great Fire of 
1606, brick was the material universally adopted for 
the new erections, a special Act (19th {Jar. II. c. 11) 
regulated the number of bricks in the thickness of tht 
walls of the several # classes of dwelling-houses. # Tke 
following resolution of the Corporation of the City 
4 Lonilon, passed akoift tliis # time* is interestfftg^— 
“ f AncP that they (the surveyors) do encourage and 
give directions to all builders, for ornament sake, that 
the ornaments and projections of the front buildings 
be of rubbed bricks ^ and ttfiat all the nakad parts of 
the wall| may be d#ne o^rough bricks, neatly wrought, * 
or all rubbed, ^t the direction of the builder, or that 
the builders ijiay otherwise enrich their fi*>nts as they 
please.” 
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THE TAXATION OF BRICKS 


Jluch of the old brickwork •still * seulainteig* in 
Lofidon, in buildings erfccted at the end of the'lVth 
and beginning of the 18th century, is admirably 
executed. The most remarkable feature o£ the nricl^- 
work of tliis*pviod is the introduction of ornaments 
♦capved witH r the chisel after the erection of the 
walls. 

It was not till the close of the 18th* century that 
bricks were subjected to taxation. An ^.ct in 1781 
(24th G#o. III. c. 24) imposed a duty of 2s. 0 <1. per 
thousand on bricks of all kinds. ,By another Act, ten 
yeark later (34th Geo. III. c.'lo), the duty was raised* 
to 4s. per thousand, and nine years later still (43rd 
C!co. Ill.'c. GO), bricks were divided into “commpn” 
and “ dressed ” bricks, and separate rates of dutyjyere 
imposed on each kind. These duties and thooe on 
tiles were as follows :— 


DUTIES ON BRICKS AND TILES. 

[llepettleil 18.10 J * 

♦ £ 8 d. 

^’or every thousand bricks winch shall be made in Great 
Britain, not,exceeding any of the following dimensions, 

‘ihaJl is to say, ten inches long, three inches thick ami five 
inclics wide . t • • • ..050 

For ovc^thiyisand of bjicks which ship! bo made in Gieat 
( Britain exceeding any of tli^ foregoing/mansions . 0 10 ^0 

For every thousand of biieks r whidi shall be made m (heat 
Britain, and which shall be smoothed or polished on one <■ 

or more side or sWes, the same not exceeding the super¬ 
ficial dimensions of ten inches king Inf five inches wide . 0*12 0 

For every hundred of such last-mentioned bucks, exceed- \ l : he duties on 
ing the aforesaid superficial dinrcnsions . . j paving-tiles. 

For eveay thousand of plamdilos which slihll be made in 
Great Britain . . . * . . ^ 0 4 10 

For every thousand of pan or ridge tiles which shall be 
made in Great Britain . •. . . * . 0 12 10 

For every hummed of paving tiles which shall be made in 
Great Britain not exceeding ten inclics square . *.*0 2 5 
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For every hundred of paving tiles wiiieji shall be made in 'jC #. <1. 

(TreatJ3ritain*exceediflg ten inches square . . 0 #1 10 

For*etary thousand tiles whtch skafcFbo made in Great • 
Britain, other Jhan such as are hcreinbeforc#enuuierated 
•or described, by whatever namo or names such tiles are 0 
or may bo called or known . . '. . . , 0 1 10 

N. B.—The said duties on bricks n?id tiles to bjt^-id by the mak*r 

or makers thereof respectively. 

In 1833 (3rd William IY. c. Li), tlio duties *cm* 
tiles * were wholly repealed, anti two years after¬ 
wards the duty on bricks was again raised, making 
the duty on* common bricks 5s. 10d. per thousand. 

The bijek duties formed* the subject of flic 18th 
Report of the Cotmliissicftiors of Excise Enquiry, ^836 ; 
and in 1839 these duties were repealed by the 2nd 
and 3rd Viet. c. 2d, and a uniform d\ity of 5s. 1(W. 
per thousand imposed on all bricks 5f which the cubic 
content Aid not exceed 150 cubic inches, without any 
distinction as to shape or quality. This. Act was a 
great boon to the public as well as to the trade, as, 
in consequence of the removal of the restrictions on 
shape, bricks might'be made to any required pattern ; 
ancl moulded bricks for cornices, plinths, string¬ 
courses, etc., could be manufactured # at a moderate 
price. Under the,old regulations, also, the brict- 
maker was precluded from correcting any defect Tvhich 
miglil* arise*from warping or twining in ih^prqpqps 
of (Vying, without making himself liable to pay the 
"higher rate of duty. In 1850 the duty on bricks was 
entirely repealed. • • 

* By a curious oversight, this Act, which was intended to put 
roofing tiles on the same •footing as slates, also repealed the duties on 
paving tdes, whilst bmchs uefid for pa^ng remained subjecP to duty its 
before, n’hus a lump of cla^ put into a mould of 10 in. x (> in. X 3 
paid duty, but ttie Bame qu%ntity of clay put into a mould 10 in. 
square was duty free, because it came under the ilenominatiou of a 
tile. * 
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The number of bnicks made annually* in »Great 
Britain is very great’* just before the duCy* was 
repealed* a charge? was made on about 1,800,000,(500 
bricks annually. In 1854 the number manufactured 
was estimate*h!to be o$er 2,000,000,000, of which 
about 130,000,000 jvere made in the brickfields in 
dTicl around Manchester, and about a similar number 
by the London brickmakers. Since that time tfie 
number had increased to an almost incredible 
extent. 

Comparatively few bricks are made in Scotland, on 
acco^nt^of the abundance oi^ stone ‘in that country. 
Those who are not practically connected with engineer¬ 
ing works ma/ find some difficulty in forming a clear 
conception of the "immense number of bricks annually 
made for comparatively simple structures. f Th^s, a 
common turnpike road-bridge over a railway requires 
for ,its construction about 300,000 bricks; and the 
lining 6f a railway tunnel of ordinary dimensions 
consumes about 8000 for every yard in length, or 
about 14,000,000 bricks per mile. 

The usual form of a brick is a parallclopipedon, 
abput 9 in.' long, 4*S in. broad, a*id 3 in. thick, the 
exact" size varying with the contraction of the^play. 
Th«te4fekkness need not bear any definite proportion 
to the length and breadth, but these last dimelnuons' 
require nice adjustment, as the length should exceecf 
twice the breadth by the tfoickrfess of a mortar joint. 

Bricks #re also made (*f a variety of shapes for 
particular purposes. T/ie largest Common bricks now 
made measure, when burnep, 9*^ in. long, 4f ifi. wide, 
and 3 ^ in. ^hick, or thereabouts; these bricks weigh 
about 7 lbs. 15 oz. when burned. The smallest are 




FLOATING BRICKS 


9 


4.J in. 2* iivby 2 in., but tlfese arc only used ior 
fireida’ces and other decorative work. 

.Yellow ckffmp-burned bricks arc made 4n the 
vicinity of,the metropolis, and in other situations 
where similiar material and fuel arc re^rTy obtained* 
# White bricks are made from the plasfic clays qf^ 
Devonshire and Dorsetshire, and also Cambridgeshire, 
Norfolk, SufMk, and Essex, as well as in other 
counties. 

« 

Red bricks are made ir^ almost every part of 
England, notably in Leicestershire, Accrington, 
fluabon, and near Peterborough,, where immefise 
quantities of machine-made bricks are annually 
turne # d out; the fine red or cutting, brick fs very* 
largely made in Hampshiro'and Berkshire. 

Blue bricks are made in Staffordshire, and are 
much used in various parts of England for engineering 
purposes. Other varieties of bricks are made for 
special purposes and in localities where special clays 
exist. The chief varieties of bricks supplied to the 
Loncfon market are mentioned near,,the end of 
Chapter III. - 

Sound and well-hurned bricks arc generally. o£ 
'a cleai^^nd uniform colour, and when struck together 
wiy. ring’ witli^a metallic %ound* Deficiency Tn btirrCt * 
of these *points indicates inferiority. 

Bricks sufficiently light to float in water were 
known to the ancients! Their manufacture, how¬ 
ever, was completely l(jst unt# rediscovered at«the close 
of the 18th century by JJ. Fabhroni, who succeeded 
in making floating bricks of «an infusible earth called 
fossil meal, wh^ch is abundant in some parts of Italy. 
Bricks male of this earth are only qne-sixth of th§ 
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wtyglit of common cltfy bricks, ork which account they 
w*ouId be of great seWice in vaulting churili* roofs, 
and fcfc similar purposes. Ehrenberg, the emihgiit 
German microscopist, showed that this e^rth consists 
tilmost entih^ of the frustules or siliceous skeletons 
# o,f various kinds of minute water-plants. f 

The ordinary light bricks now used are .made by 
mixing sawdust with the clay. Thins burns out in 
the ffiln and leaves very porous bricks of low weight, 
though still relatively heavier than water. 

Bricks vary greatly in their strength, a point to 
wlflch* although, of considerable* importance, verj 
little attention is paid. There is a striking difference 
'in this* respect, between modern and ancient Jiand- 
made bricks, a difference very much in fa\u>ur of 
those made centuries ago ; and perhaps tlie weakest 
bricks made are the grey stocks supplied by London 
makers. Reliable comparative results are difficult 
to obtain, but the following iigures are the averages 
of a considerable number of tests of each variety of 
bricks namej. These tests were made by the reviser 
* of the present volume in his capacity as technical 
adviser to various authorities during a period of about 
eight years. 


CRASHING STRENGTH. 

Tons p?r 
equale foot. 

London Grey Stock Brick# * . 

.* 89 ' 

Suffolk White Bricks (Gai^t) .... 

Essex*Red Sand Stocks . • # • 

. L5f> 

. 96 

Iffeicestershire Red B#ieks (wire cut) . 

. 269 

Fletton Bricks (semi-dry procew) 

. 250 

Staffordshire Blue Bricks • . . ... 

. 785 

South Vj#rkslnre Bricks (Stiff^ilastic process! 

Dutch Clinkers (Blue bricks) . 

. 540 
. 587 

Rubber Bricksjand Cutters (very variable) . * 

. 70 
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In *Grernia»y, the minimum* crushing strength, of 
bricks permitted to be used is*' 

c lima por 

aquarc loot. 


Bli^o bricfo, clinkers ami pavers • <HS 

First class building bricks . T ..> • 

Common bricks. (■* ‘ • .00 

Sand-lime bricks ... .128 


CHAPTER II. 

GF^Ell^L PRINCIPLES of THE MANUFACTURE OF 
BRICKS. 

The processes employed in the manufacture of brioks 
differ very greatly in various parts of the country. 
In some districts the clay is ground between rollers, 

C and no pug-mill is ever used. In others, both rollers 
and pug-mills are employed. In the neighbourhood, 
of London the clay*is commonly passed 'through jx 
wash^ill. Equal differences exist in the processes 
o£ moulding and ^lryjnc* The form of thc^kiL* -aLo 
varies* greatly. In some places a common “ open ” 
kiln is employed. In Essex and Suffolk some kilns 
haveftrehed furnaces bdheath their floors; in Stafford¬ 
shire bricks arc fired in circular domed ov#ns called 
cupolas; whilst ne^tr London kilns are not used, and • 
bricks aT*e burned in “ fclaiqps,” the fuel required for 
their vitrification being ’mixed with thc^clay in the 
proces§ of*tempering. 



12 ' THE ART AND SCIENCE OF BRICKMAKING 

Jn the following‘pages the* practice* of *>brick- 
making as carried on* in Nottinghamshire, Sta'fford- 
shire, ^ufifolk, Yorkshire, etc., and in the neigh boy r- 
hood of London, is described at considerably length, and 
Although th^yacticc of almost every county presents 
, sQme local peculiarity, the reader who has carefully, 
read these descriptions should be able to, form a 
tolerably correct judgment as to whether the process 
of manufacture in any district is conducted in a 
judiciops manner; or Aether the brickmaker has 
merely followed the practices handed down by his 
predecessors witljout any consideration as to the' 
possibility ofpmproving upon /diem. 

At Lie samg time, study of this kind can jjever 
give more than a limited competency to express a 
valuable opinion, and unless unnecessary risks are 
to* be run in the opening of a new brick works or in 
thfe alteration of an existing one, an expert on the 
subject should always be consulted. The advice of 
kiln builders, manufacturers of machinery, and pven ^ 
that of other,brickmakers is usually biassed in favour 
\}f one type of kiln, machine or process, so that, when 
seeding assistance, it is essenttal that an entirely 
independent specialist should be consulted. » 

* ’ jdrickmaking may,,in facf, U) viewed in t^o wa^s 
—as a science, and as* an art. The former haft beyn 
little studied, \md is imperfectly understood; whilst 
the latter has been brouglit to great perfection. 

It is ctfdy within the last thjrty years or so that 
' the value of scientific*investigation, when applied to 
brickmaking, has been appreciated, and even at the 
present daf the majority of clayworkers still rely 
chiefly on H rule j>f thumb ” and “ tradition.* 
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Th^mafmfritture^of porcelaiti and pottery may„be 
said # *to Lave possessed a “ science” (of Ceramics) for 
m^iy years, bht in the branch of manufacture’which 
concerns itself with brickmaking the numerous in¬ 
vestigations which have been made hjy>e‘' not, as yet/ 
•been systematically arranged, except to a : very smajl 
ext # ent. • 4 

To a!temptf to supply this in the present volume 
is impossible—the authors intention being primarily 
concerned with the art of brk*Jt making—but scientific 
reasons for various processes will be found where the 
opportunity arises for them to be; expressed. The 
reader who is interestedin the scientific aspect of brick- 
making should consult the “ Clay worker’s Handbook/'' 
“ Brit^h Clays and Shales,” and similar volumes. A 
hand)* little volume, by the late G. F. Harris, entitled 
“ The Science of Brickmaking” is also valuable in 
this connection, though very limited in its scope. * 

Before entering upon the practical details of the 
.subject, however, it is necessary that the reader should 
have some knowledge of the general ,principles of 
brickmaking, and of the nature of the processes’ 
employed ; these ar& considered in the present chapter. 

Tlie* whoU; of the operations* of the brickmaker 
may be classed uadei" five hqads, viz. (a) SeiectiblT 
aijd preparation of brick-earth; (b) Tempering; (c) 
Moulding ; (d) Drying; and (e) Burning. 

THE SELECTION QT B1UCK-EA11TH. 4 

; 

The qualities to be sought in bricks for building 
purposes may fye thus enumerated : Soundness , that 
is, freedom fj/om cracks and flaws; hardness, to 
enable*th£m to withstand pressure and cross straiq; 
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regularity of shape, tfhat the mortar ‘by whjtfh they 
are united may be of* uniform thickness to er^ure 
uniformity of settlement; uniformity of size, thatcall 
the bricks in a course, may be of the same height; 
vmiformityyfjk colour, which is of importance only in 
facing and 1 ornamental work; facility of cutting, to« 
enable the bricklayer to cut them to any given sh§,pe 
in executing all kinds of gauged w<5rk ; lastly, for 
furnace-work, and all situations exposed to intense 
heat, ip fusibility, or refiudoriness. 

Success in attaining tfie dgsired end depends 
chiffly on a proper selection of brick-earths and on 
their judicious preparation before commencing the 
actual process of brickmaking, as well as orv the 
drying and burning of the' bricks. m 

The brickmaker deals with natural e/ays* only, 
the constitution of which, when more or less ascertained 
introspect to his object, he may modify by the addi¬ 
tion of other mineral bodies, such as sand, ashes, etc., 
or by the mechanical extraction of naturally-npxed „ 
matter, as sund, pebbles, pyrites, etc., and whose 
'physical qualities he may alter by mechanical means 
^-grinding, washing, etc. * 

The choice*of a <5lay that shall arts war welkfqr the 
'brickmaker’s use* cannot be'compkitely and satisfac¬ 
torily made without extensive trials on a sufficiently 
large scale. As such trials are costly and not always 
conclusive, it is well to precede them by a series of 

tests—cafried out by a ccfmpetevt man *—in order to 

« 

* Special training and appliances 4>eing necessary in (ferrying out 
these tests, it is useless to exitect^ reliable results to be obtained 
without the u*3 of a specially fitted laboratory. t Very few (if any) 
public analysts have the special appliances or expej^ kiowledge 
required. 
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ascertatoj the general characteristics of the material 
botl£ in its raw state and wheh*burned. 

#The precise nature of the tests to be made will 
depend on ihc purposes for which it is proposed to 
employ the material, but they will usjfvliy consist of 
►(a) the production of a few specimen bricks, (b) deter¬ 
mination* of the shrinkage on drying and burning, 
(c) the porosity of the burned brick, (<l) its crushing 
strength, (e) # its permeability to water, (/) the fusi¬ 
bility of the material, and its plasticity and bind¬ 
ing power. *A chemical analysis of the clay is desirable 
*f firebricks are to be manufactured, but for building 
bricks a mechanical analysis—separating the material 
into ^stones, gravel, coarse sand, ling sand, silt, and 
“ true^clay ”—will determine its composition with 
sufficient accuracy. This “ mechanical analysis ” is 
sometimes termed K a washing test.” 

In making a chemical analysis it is important 
that the correct constituents are determined. Many 
, cheipists are satisfied to report on constituents which 
are relatively unimportant, and, undpr the term 
<f alkalies,” (p. 28), etc., to include all the others without 
making any determination of them. Sucn analyses 
are vf&wly useless for the purposes of the brickmaker, 
a^it is these undeteniL'ined constituents which exercise 
t^e rrfost deleterious effect upon the material. The 
case is precisely analogous to the “ arsenic in beer ” 
scare of a few years ago. Hundreds of beers were 
analyzed, but because no ] arsenic was sought for, 
no mention of tins poison occurred in the reports. 
Nevertheless, it was there all the time, and was 
found when special attention was drawn ^>o it. 

This Hk an additional argument for employing,a 
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socially trained cheirtist—a specialist* k clay^orking 
—for making such tests* The names of such specialists 
can beV)btained iron} the trade papers. * 

There is probably po substance so indeterminate 
In its cornpofithi^n as clay. Regarding it, as Lyell does,* 
a$ " nothing more than mud derived from the decom-* 
position of wearing down of rocks/’ it must necessarily 
contain a variety of substances, such aS oxide of iron, 
lime, magnesia, potash, silica, bitumen, fragments of 
undecqjnposcd rock, ctc. f -These substances impair the 
plasticity of the clay, and imp jess upon it certain 
chafacfefs which, are of more importance to the* 
manufacturer than to the chemist, or the geologist, 
though \t is the fwo latter who are chiefly responsible 
for definitions of the term ' r clay.” m 

The following analyses—from various sources— 
indicate the enormous differences between the compo¬ 
sitions of various clays. The figures given are 
typical, though clays bearing the same titles fre¬ 
quently show considerable variations among tfyem- e 
selves. - 





COMPOSITION AND PLASTICITY" 


\7 

Theiesseiitial constituent of ^11 clays—sometin^ps 
termed “ true clay ” or “ clay stibstance ”—appears fo 
be 9 . definite clfemical compound, whfch is a hydrated 
aliyninjum plicate (AlaO^SiO^-f^HaO)^ but it is not 
possible,at present, to make any definite statement upon* 
jdiis matter, owing to the lack of sufficiently accurate 
data. Tlje very positive statements made by some 
engineers and •other writers, not fully acquainted 
with the facts, arc either erroneous in that tliOy do 
not cover certain characteristics of clay, or they are so 
wide that they include many substances entirely 
Unsuitable for the purposes for which clay is tis£d.« 

The chief characteristic of afl clays is their 
plasticity when moist, though they possess tlfis pro- - 
perty to very varying degrees, some typical clays 
being almost devoid of plasticity. Others contain so 
much non-plastic material (sand, etc.) that tintil tlijs 
is removed their plasticity is inappreciable. Thus, in 
loam, if the sand be in large proportion, and in* marl, 
if calcareous matters abound, so as to deprive cither 
material of plasticity, it ceases to be “clay.” There 
are also certain silicates of alumina which are not 
plastic; such as bol$ lithomarge, and fullers’-eartlv 
Bole *CQnsists # chiefly of a hydrated^ bisilicate of 
alumina, in whi^h §, portion of • the aliflITina ft* 
replace!*by sesquioxide of iit>n. Lithomarge also 
contains iron, and is sometimes so compact as to be 
used for slate-pencils. # Fullers’-earth contains lime, 
magnesia, and iron, in addition to its .principal 
ingredients, 

A rough method of* measuring the plasticity of 
different clay^ is to note the length fcp which a 
cylinder Of each can be drawn out in a vertical 

c 
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direction without breaking. In* such,a ‘comparison, 
the plays must, of coftfse, bo ground equally fine, bo 
subjected to th6 same mixing treatment, and nyist 
have a suitable proportion of water. r J^ic lajbter^ is 
Ssuch that wh^n a ball of clay paste is squeezed in the 
t hand it dl)cs Wi adhere to the skin because of, 
excessive moistness, nor docs it crack at Jibe edges 
because it is too dry. Different clays require different 
proportions of water to develop their plasticity fully. 

It is commonly stated that the ingredient that 
confers plasticity on clay is its alumina; and yet, 
stringy to say, pure alumina alone, whether gelatinous 
or after having been dried and ground up with water 
'for a long time, never gives a plastic paste. A 
material of the same chemical composition as clay 
may be formed, but it never possesses plasticity, 
and is quite different from clay in appearance 
and behaviour. The gelatinous state of alumina 
is not the cause of plasticity in clay; for silica may 
be made as gelatinous as alumina, and silica is 

^ ... i * 

certainly not the cause of plasticity. It may be that 
.the strong affinity of alumina for water (retaining a 
portion of it even when near a red heat) may be the 
cause of this property—-just as turpentine .renders 1 
'rtax plastic; and nfatgr and ghten confer the sa&io 
property on starch. 3 g 

Clay ceases to be plastic when its chemically 
combined water has been driven off'. Nevertheless, 
water cannot be said to be the cause of plasticity 
^as a general property, since mol^d glass is a more 
perfect example of plasticity even than clay;’and few 
substances are more plastic than sealing-wax at a 
certain temperature. 
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At. same time* the presence of water appeals, 
in soyie way, to bo essential to # tlio plasticity of clay, 
as cii removing it clays cease to lyj plastic. It^s not 
improbable tfiat the water-parades diffused through 
the material act—in some njanner as yet imperfectly‘ 
Understood—as a lubricant; the minute,*soli<T, and rbdd 
particles stip over each other, as it jvere, upon liquid 
rollers, just as two plates of glass or metal slip over 
each other when a film of water is interposed. 

As clay particles are amongst the very smallest 
known, it is Rot impossible* that their plasticity may, 
in part, be due to the very small (tistances between 
them, though the method of arranging # thc [(articles 
of clay at that precise distance that shall /impart 
plasticity,44 one of Nature’s* secrets that no one has 
yet succeeded in penetrating. It may be that the 
circumstances under which clay is formed and 
deposited, or the time that has elapsed sin^e its 
formation, or the pressure of the superposed layers, 
may have so arranged the particles as to enable them 
to become plastic when the proper proportion of 
water is added. It may be that a certain state of 
disintegration is requifed on the part of the alumina* 
and thk silica, «o that their proximate (dements shall 
be Aeithe^ to(^fino*noi* too coawe * or it mayTTe thaf 
tho silica, in combining with t!ie alumina, separates 
the atgms of the latter to precisely those distances 
required for the development of the property ; or, lastly, 
the presence of a snyill poftion of animal t)r other 
organic i^atter in flay way hatrn something £o do 
with this remarkable property. 

An extensive series of experiments, 1 9 y Delesse, 
show the presence of animal matter in quartz anjl 
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various rocks, where*its presence had ctofc pjlwiously 
been suspected; and this may have as important an 
effect'in moditiyiny the properties ol’ a mineral as 
the prescnce^of minute portions of bodies, formerly 
“entered as impurities, has in producing pseudo- 
• jnorphous 'crystafs. This observation is interesting 
because many c|ays emit a peculiar odeur w f hen 
breathed upon or moistened. It has not been con¬ 
clusively proved that this odour is .solely due to 
organic matter, though-this is extremely probable. 

Numerous other theories p, to tfte cause of 
plasticity have been propounded, including one sug¬ 
gesting that ; it is due to the* colloidal nature of the 
clay particles, but none are entirely satisfactory# 

So far it has not been found possible *o produce 
a plastic clay from artificially formed materials,"as the 
conditions under which plasticity is produced are not 
known. The action of water at high temperatures 
and under great pressure has been thought to produce 
a plastic material from felspar, but the experiment,* 
were on too* small a scale to make this absolutely 
certain. At present, it is only possible to confer a 
hctjtious property of this kind bn mineral substances 
by taking advantage of another property wliich it 
Somewhat resembles, t namely, viscosity or siscidHy. 
Viscosity differs from plasticity in that the 'viscous 
body does neft retain the form impressed upon it 
when the force is removed, as a plastic body does. 
The materials of the old' soft porcelain of Sevres had 
4 no plasticity; but this property« was conferred by 
means of soft soap, parchtaept size, or .gum tragacantb. 

On heating sufficiently, all clays lose their plasticity 
apd cannot regain it, so that, on burning, they are 
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convert^ into rigid* bodies. IAttle is known as to 
the Jninimum temperature at* which clay loses, ifs 
plasticity when heated. Dorse^ bffll clays cAn be 
heg.ted.to tho boiling-point of ijnercury (305° C.) with 
impunity, but some other clays lose their potential* 
•plasticity at or near this temperature.* At* a red heat 
all # clays# become rigid, and if the combined water 
present can be Tlriven off at a lower temperature, the 
potential plasticity will, apparently, be lost at* that 
temperature. 

When a«clay is heated # the first effect is to drive 
off the hygromctric water, or “ wajor of forfntltian.” 
The clay then becomes dry, but is not chemically 
changed; it does not cease to be plastic wlieil coole<l 
and mqisjened. On con tinfling to raise the tempera¬ 
ture the chemically combined water is separated, and 
the clay undergoes a molecular change, which prevents 
it from taking up water again, except mechanically. 
With the loss of this chemically combined water, clay 
,ceases to be plastic. On further heating, clays tend 
to undergo partial fusion. When this.has occurred 
to a sufficient extent for the fused material to fill the 
pores completely, the? brick or other article become# 
impervious to water, and is said. to f>e “ vitrified.” 
Refractory ^lays^-vdiicfi are # u4ufllly composed 
“«true*clay ” with silica and buf little other impurities 
—are difficult to vitrify, and require the highest 
temperatures obtainaljle for this purpose, Most 
calcareous clays, on Jdie ccfitrary, vitrify sufficiently 
to lose tjjeir shape#at temperatures below the melting- 
point of cast irgn. 

The varieties of clays used for bricknmking are sc 
numerous* that they cannot be all described in o 



Si White-burning clays and marls 

vplume devoted to the rudiments of thp art. Jiteaders 
desiring more detailed information should consult 
“British Clays’and Shales/’ by the* reviser o?' f the 
present work. Tlie following varieties,,of c\ay are, 
•however, of sufficient importance to be mentioned 
here:— ‘ x < r 

White-burning days, composed chiefly of alumina, 
silica and water, and typically represented by the f 
chink clays of Cornwall and the ball clays of Dorset 
and Devon. These cl^ys are regarded as relatively 
“ pure,” and are only used to a very limited extent in 
brjcki'na'king, as other materials of lesser value are 
more readily obtainable. , 

Mavis, which may be defined as clay earthy con¬ 
taining a considerable proportion of lime in the form 
of chalk or limestone. The bricks made from those are 
often almost white, but this is not due to the purity of 
the material, but to the combination of the iron oxide 
with the lime in the clay. Marls are easily fusible, 
and give a characteristic effervescence when a little^ 
hydrochloric acid is poured upon them. 

> The term “ marl ” is also used for certain friable 
i;ock clays in some parts of the Country, but this is an 
undesirable u§e of the word. 

In c working the lparls bf Die ^Midland districts, 
much trouble is experienced from the veins of t.kerjy 
or impure limestone with which these earths abound. 

If a small piece of limestone, ho bigger than a pea, is 
allowed to remain in tin- clay, (j it may destroy any 
brick ‘into which it fkds its }yay. f The carbonic acid 
is driven off by the heat of the kiln, apd forces a vent 
through thotfide of the brick, leaving a cyivity through 
which water finds its way, and the first sharp frost 

‘ / t 



LOAMS, SHALES, AND FIRECLAYS ^3 

to whici^such & brick may be exposed may suffice to 
destjoy the face. Smaller pieCOs are less harmful. * 
•Loams are clays containing a lafge proportf on of 
savd, so that they are much easier to work than are 
tougher clays. 

Shales are indurated clttys whith *havfl been sub¬ 
jected to* such compression as to make them partake 
of the nature <5f rocks. Shales show but little plas¬ 
ticity unless they arc ground to powder before being 
moistened. Under the teruj “ shale ” are included 
most of the refractory fireclays, but red-burning 
materials which are by no means so refractory ^re 
obtained from the mor<* impure shafcs, and arc largely 
employed for brickmaking. 

Fiy$(Ujs are those which are refractory, of capable 
of resisting very high temperatures in furnaces. They 
contain but small proportions of lime, iroil, or other 
metallic oxides and similar substances which act, as 
fluxes. Usually they contain a considerable fropor- 
rt tiorvof silica in excess of that occurring in china and 
ball-clays. * 

They are generally obtained from pits of con-, 
siderable depth—suhli as coal pits—chicly in tlje 
districts eovt^ed by the Coal Measures. 

• Formerly, of all jBriflsh firechvys, that ofHhe old 
njines? at Stourbridge was considered to be the best. 
Next in esteem are the Welsh fire-W'icks, but they 
will not bear such intense tfeat. Excellent fire bricks 
are made near Newcastle* Glasgow, Lancashire and 
Cheshire, and considered, by the manufacturers,^ 
to be (piite eqpal in vllue, to the bricks made from 
what is termed “ new mine clay ” at Stourbridge. 

The composition and (quality of clays in contiguous 
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beds in the same * pit, and ^ven' of * cl§,y. from 
the same horizontal ‘bed, may vary. The relations 
between the Silica and alumina are extremely 
variable, and^ accordingly, the formulae #which have 
•been proposed to express their rational constitution 
are very dfecortla&t. This is in great measure to be 
explained by the fact that in many clays a large pro¬ 
portion of silica exists uncombined, either as sand or 
in an extremely line state of division. 

Bricks made of refr^ptory clay, containing no lime 
or alkaline matter, are bake^l rather than burned; and 
tln^r soundness and hardness depend upon the fineness 
to which the clay has been ground, and the degree of 
^filing to which it has been exposed. c 

In order to give articles made of fiyeetey the 
power of resisting changes in temperature anti the 
prolonged' action of heat, the raw clay is frequently 
mixed with burned clay (grog) ground to a coarse 
powder. Broken crucibles, old fire-bricks, and old 
glass pots ground to powder are also mixed with ,fire-« 
clay, though ( these are not so satisfactory as grog 
t which has been specially prepared. 
f Boulder clays have been *produced by glacial 
action, and may usiaally be distinguished from f)ther 
ekiys bj> the numbel- o{ rouifded’ strnes fheyj3onta?n. 
Boulder clays are extremely irregular in composition, 
but when carefully selected and prepared, they pake 
satisfactory common bricks, with a considerable pro¬ 
portion o£ bricks suitable for faejng purposes. 

The term brick-eaK'th is u^ed t<? distinguish clays 
which can be made into 'bricks .without much 
mechanical (treatment, from the harder nock cla^ysand 
shales which must be ground before they can be used. 
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Hence i»jbhe smaller yards brick-%arths are employed 
wheq£ver possible, and the Amount of machinery 
required is thereby reduced to a i|infmum. * 

JThe* Impurities in clays ^ary greatly in their 
importance. It is very seldom that the common clays • 
are found to be free from lime and (Jtlftr fihxes ; and 
when these are present in certain proportions, the 
silica of the cla^ becomes fused at a moderate heat, 
and cements the mass together. Some earths are Very 
fusible, and, when used for b t vickmaking, great care 
is requisite ifi firing i^ie blocks to prevent them from 
running together in the kiln. Sometimes? *th<jfle 
‘'impurities” are essential to the commercial utility 
of tlm clay, for a material which, \f pure, 4 *would 
shrink j^d crack excessively, may prove excellent 
because it contains sufficient sand or other suitable 
non-plastic material to reduce its shrinkage fo within 
convenient limits. ^ • 

Thus, if a clay is s6 plastic that it shrinks and 
tracks in drying, however carefully the operation is 
conducted, and will not stand firing without rending 
and warping, the addition of any substance which ■ 
will neither combine*' with water nor is Subject ta 
contrition, greatly remedies these defects, whilst the 
pl^tic q^glif^r of 4he f clay is npt \n&terially affected?® 
For tflis reason the strong clays are mixed with 
milde^ earth or with sand. The loams and marls used 
for brickmaking in the neighbourhood of London are 
mixed with chalk and sifted breeze for tfie same 
purpose, f $md also ti improve tin? colour and effect the 
fluxing of the earth, as ^ described later. 

Hence, fo» ordinary bricks it is nol* important 
whether a clay contains a little sand, providing the 
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mixture is sufficiently plastic and the proportion of 
sand not excessive!' As already mentioned the 
addition of sand ^essential in some cases. t 

Lime is frequency a serious impunity in brjck- 

• clays. If in the form of exceedingly fine grains (as 
chalk) its\?ffe<!o h chiefly to reduce the colour of the 
clay, but if’ the grains are coarser (as ground lime¬ 
stone) it may seriously weaken the ^bricks and even 
caudo them to break in pieces. 

■ Larger grains of phalk or limestone burn into 
caustic lime in the bri^k-kiln, t and if afterwards 
tl*e brick absorbs moisture and carbonic acid, the 
contained nodules of lime “ alack,” and swell in their 
*“ places, 4 and so, burst the brick to pieces. This is 
one of the most prevalent evils of the ill-mnjJLe bricks 
which are almost universal in central Ireland, 
arising from the wide diffusion of limestone gravel in 
that country, and the total neglect of grinding or 
efficient sifting of the clay. 

Pebbles, whether of Hint or limestone, should b# 
picked or screened out. The former are seldom 

* properly crushed on account of their hardness, and 
«the latter* are disastrous as desA'ibed above. 

Iron pyrites is*i frequent impurity in clty}3, and 
v Ti causeTof black Ma'g-bke decoloration. ..InJhe brick¬ 
kiln the pyrites is partially decomposed : oxiddof icon 
and basic sulphides of iron remain. When^at an 
after-period these are exposed to air and moisture, 
which a?e absorbed to ail depths in brick, oxidation 
takc£ place, sulphate of iuon, and frequently also 
sulphates of lime or alums* (sulphates with double 
bases), are/ormed, and, crystallizing within the mass 
of the brick, may split it to pieces. 
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Iii b*ff-b‘urnihg bricks, iron pyrites forms black 
spots^or slag-like masses according to its fineness. . 

iron compounds —apart fioin* pyrites * just 
mentioned—confer a red or bJacK colour on clays 
containing them in sufficient quantity. Their action * 
is described more fully undeV “ Col dir (p.'llO). 

(jomwton salt is nearly always present in minute 
quantity in cla/s and is generally unimportant; but 
when these are taken from the seashore or beneath 
the sea-washes, or from localities in and aboijt the 
salt formations (trias), the^ frequently, though in all 
other respects excellent clays, are unlit for burning 
into good bricks. Common salt is not only a powerful 
flux wjien mixed even in small proportion in clays, but 
possesso^the property of berng volatilized by the heat 
of thefljfTck-kiln, and in that condition it carries with 
it, in a volatile state, various metallic compounds, 
those of iron, which exist in nearly all clays, and also 
act as fluxes. The result is that bricks made of such 
Glay^, tend to fuse, to warp, twist, and agglutinate 
together upon the surfaces long before thjpy have been 
exposed to a sufficient or sufficiently prolonged heat to 
burn them to the core* into good hard brick.* “ Place 
brick^’.can bg made of such clay,*but nothing more : 
an<A these ar£ always*bad, bcc^us'e fievcr aftSfward.i 
fr#e fifmHiygrometnc moisture. 

Much carbonaceous matter naturally mixed in 
clays is also objectionable, for when not burnt com¬ 
pletely and in the k’^Jn, which is sometime* difficult 
with tlm denser cl$ys, Ijie briolcs are of a different 
colour in the interior ancl exterior, and will not bear 
cutting for fac«-work, without spoiling the appearance 
of the brickwork. But, worse than this, such bricks 
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when wetted in the*wall occasionally pass cgit soluble 
compounds and cause ‘discoloration or “ scum.” 

Alkalies is ‘a jferm used to comprise various 
compounds q£ potash #nd soda occurring in varying, 
r but usually small, quantities in clays. They are 
powerful fluxes,'causing, in combination with the 
silica, alumina aqd lime in the clay, the foPmation of 
a mqre easily fusible compound which, if formed in 
sufficient quantity, may cause the collapse of the bricks. 
These combinations usually take the form of glass, 
the chief characteristic hof which is f the vitreous 
fracture. When, such glasses are formed with any 
oxides of earthy bases also present, they may assume 
crystalline or porcellaneous textures when cookd. 

It is for this reason that clays which ^rsw^equired 
to resist high temperatures must not contain more than 
a very small proportion of alkalies or lime compounds. 

‘ Some of this glassy material is essential for the 
production of the strongest bricks. 

Porcelain, earthenware, and hard brick (sifth m 
the Staffordshire or Flintshire blue bricks) consist 
in substance of such compound glasses, diffused 
♦throughout their substance uniformly, and binding, 
together the ^finely-diffused particles of the Excess of 
fluxes which are pnesent, or' binding*-toother r the 
fragments of uniformly-diffused clay, silica (sand, 
ground flint)', etc. The degree of fusibility* or of 
partial fusibility (agglutination), of any hard-baked 
brick thus depends not olily upon the chemical nature 
of tfie constituents L of the f clay ,* but upoi%the pro¬ 
portions in which these Hre. present. - 

It is a furious fact that although mixture^ of the 
yarious constituents of clay are extremely fusible, yet 
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any one of them heatod alone is practically infusible 
Thus * lime and silica heated Separately cannot, be* 
fusej in an ordinary kiln, but ifyinhced in suitable 
proportions % ghiss can be fanned at a moderate 
temperature. 

The laws, so far as thcjr have be<*n ascertained^ 
upon whioli the induration or agglutination of clays 
by heat depend*, have not been sufficiently studied 
to admit of definite statement in a rudimentary 
treatise. The phenomena arc $o highly complex that 
any study #t‘ themes extremely difficult, if not 
impossible, to those who liave not had a thorough 
University training in }>hysical chemistry. 

Bwning, or heating bricks in a Ifiln, is 11)r the 
purpose^' making them durable. The effect of this 
heating^epends largely on the composition of the 
material of which they are made. Thus, simple 
heating which makes the material rigid, but no more, 
is known as baking. When the heating produces a 
partial fusion of the material so that, on cooling, the 
unfused particles are firmly cemented together, the 
bricks are said to be burned Hence, bricks may be 
divided into two classes —baked bricks made*from j,he* 
refracV»y clays, and burned or vitrified bricks made 
from thejn^pc fu«;ibl$ earths. T When making thisT" 
classification it should, however, be remembered that 
an underfired brick—which has not been sufficiently 
heated—will be classed with the baked bricks, whilst 
a brick which has beep spoiled by overheating will be 
classed v^ith the burned ones. 11 

For some purposes bricks must be porous, and 
baking is the» necessary ; for others imp^rviousness 
is desirable, and burned bricks are then required. 
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v The fusible earths are the most 'difficult *)f treat- 
inept, as there is considerable practical difficulty in 
obtaining a sufficient degree of hardness without Ask¬ 
ing the complete fusion of the bricks. ,Wheu bricks 
k made from some fusible clays are burned without 
great car£ anR skill, thfcy are usually hard on the 
outside only and are soft internally. 

The colour of bricks depends on \he composition 
of the material and the manner in which it is treated 
in th$ kiln. The chief colorant is the iron oxide in 
the clay, which does not sjiow until thoomaterial has 
boen ( h'eated, and cannot be determined from an 
inspection of the raw material. 

This should be borne in mind, because ^rick- 
makers often speak of clays as red clay.^whjte clay, 
etc., according to the colour of the bricks made from 
them, without any reference to their colour in the 
unburned state. This latter is of little or no 
importance to the brickmaker. 

Bricks made from clays which are almost free 
from iron o^ide burn white; if what little iron is 
present is largely in the form of pyrites, the burned 
Jbricks will be huffi-coloured \Mth black spots, and 
generally, fo£ light-coloured bricks the claysj must 
4 -he almost free ffiofn jyon cbmpouads, qnd Jhe latter 
must be peroxidized as little as possible in ijie 
burning. 1 4 

If iron be present in clay without lime or similar 
substances, the colour pioducej} at a moderate red 
heatSvill be red, the ^intensity of <tf>lour dep^iding on 
the proportion of iron, if tfie clay contains sufficient 
iron oxide* and is slightly fusible, ait intense heat 
vitrifies the outside of the mass and changes its 
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colour, asiijL the case of the “ blue M Staffordshire bricks, 
whichj when burned in the ordinary way, are of a 
red %Dlour, whicfi, however, is charged 7 to a greehish- 
blue.by longer firing at a greater neat. This is due 
to the reducing action of the kiln-gases at the higher 
temperature, and the formation of davk^coloured iron 
silicates. Jin some cases a little manganese oxide is 

• i 

added to the clay to produce a dark colour. > 

In a fully oxidizing atmosphere, with plenty of 
air in the kiln, clays containing only a small amount 
of fluxes and*a considerably quantity of iron oxide 
give a large range of colour, from the lightest tawny 
yellow, through full yellow, orange, and to the rich 
scarlet^of red facing-bricks, almost as bright as red 
lead. 

To ftbfain the last-named colour the clay must be 
comparatively pure, except for the ferric oxide present, 
and must be very carefully heated. If the heat is 
raised sufficiently to cause partial fusion, the colour 
\yll bo darkened and, to some extent, spoiled. The 
addition of lime changes the red produced by the 
oxide of iron to a cream or white, according to the 
proportion of lime present, whilst magnesia brings it 
to a 3^1Iow. Few clays produce* a clear red, the 
majority burnjpg to%dif&rent shades' ol colour, varying' 
fro$n radish-brown to a dirty red, according to the 
proportion of lime and similar substances which they 
contain. 

Some clays, as the nlastie clays of Suffolkj>Devon- 
shire, and Dorsetshire, burn of a clear white, as toay 
be seen in the Suffolk white bricks, which are much 
esteemed for th-eir soundness and colour. The London 
malms fiave a rich brimstone tint, which is greatly 
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assisted by the nattfre of the sand u^e^l ifi t^$ process 
*of moulding. f * 

• D , « 

By employing ^metallic oxides and the ocln^ous 

metallic earths, ornamental bricks may # be m^de pf a 
' variety of colours. This is, however, a branch of 
brickmaking wlfich has* received little attention in 
this country, although, with an increasing taste for 
polychromatic cfecoration, it is well* worthy of con¬ 
sideration. In this connection it is remarkable how 
muc^ beauty the Gpvman architects contrive to 
extract out of the judiciously-arranged#patterns pro¬ 
ducible from mere common trick, combined with 
delicate and beautiful harmonies of tint and colour. 

With a ‘given constitution of brick-clay, tl^c final 
colour’ of the burned brick depends ugon^a large 
number of conditions in the process ot nr lug, but 
jnainly upon two, viz. what proportion of air be 
admitted to the combustion of the fuel in the kiln, 
i.e. whether the brick be finally burned with an 
oxidizing or a deoxidizing flame; and whether or 
not, or in wjiat proportion, steam or water be present 
in the brick, or be brought in the state of vapour in 
,contact with it, when at elevated temperatures. 

* Upon an # exact«lmowledge of the effects producible* 
*by the play of 1 these corftlitmns *upon the brick in 
burning rests the power of the brickmaker to v^ry 
or maintain* with certainty the good colour of his 
ware, or to effect any desira'ole changes of colour of 
which his material may fce susceptible. 


vrr iuai^iuAL, 

& r 

Unsoiling .—The first operation is. to remove the 
mould and top soil, which is wheeled awayjancl should 
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be reser^d for # r(3so'ili^g the exhausted workings when 
they are again brought into cultivation. In Londofi 
the # vegetable mould is called tye •callow, amf the 
operation of Removing it, encallqwtng, 

Clay-digging and Weathering.—Thu material is 
dug in the autumn, and wheeled to & icvel’place pre¬ 
pared to receive it, when it is heaped up Co the depth 
of several feet, *md left through the winter months 
to be mellowed by the frosts, which break upland 
crumble the lumps. At thQ^commencement 0 / the 
brickmaking reason, which generally begins in April, 
the clay is turned over with shovels, and t<*nfpei#d 
either by spade labour gv in the pug-mill; sufficient 
water # being added to give plasticity to tlie mass. 

During these operations any stones which may be 
found «fti$t 4 be carefully picked out by hand, which 
is a tedious and expensive operation, but one which 
cannot be neglected with .impunity, as the presence of 
a pebble in a brick generally causes it to crack in 
dryii^, and makes it shaky and unsound when burned. 
If the materials to be used are much # mixed with 
gravel, the only remedy is to wash them in a trough 
filled with water, an<> provided with a grating suf-, 
fficienfoy. close # to prevent even «mall # stones from 
passing through, apd fey rtieans # off Which the liquid* 
slip ruxs otT*into pits prepared to receive it, where it 
remains until, by evaporation, it becomes sufficiently 
firm to be usqd. Thh? process is used in making 
bricks wnich require to fee of perfectly •uniform 
texture throughout they’ wholf substance; but it 
is tedious and expensive. 4 # 

It may be ]iere observed that sufficient attention 
is not gSnefally paid to the preparation of brick-earth, 

D 
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03 it too frequently happens that * tjie *clav is dug 
m the spring instead of the autumn, in which case 
the oenefit to' hex derived from the winter flpsts 
is quite lost, Thc v use of rollers to a certain extent 
J counterbalances this; but bricks made of clay that 
has been thoroughly weathered are sounder and less 
liable to warp in the kiln. , 

Wanking. —In the neighbourhood of London, for 
marl or malm bricks, the earth is ground to a slip 
in a, wash-mill, and mixed with chalk previously 
ground to the consistence of cream; ttais slip, or, as 
it-is'technically called, malm, is run off through a 
fine grating into pits prepared to receive it, and there 
left until, by evaporation and settlement, it becomes 
of sufficient consistency to allow a man to walk upon 
it. It is then soiled, i.e. covered with siftings from 
domestic ashes, and left through the winter to mellow. 
At the commencement of the brickmaking season the 
whole is turned over, and the ashes thoroughly in¬ 
corporated with the earth in the pug-mill. In making 
common bricks, the whole of the earth is not 
washed, but the unwashed clay is heaped up on a 
' prepared floor, and a proportion of liquid malm 
poured over it, after which it is soiled in thfc same 
v way as for making malms!’ - * 

These processes are well calculated to produce 
sound, hard/ and well-shaped bricks. The washing 
of the clay effectually trees it from stones arid hard 
lumps, ■‘whilst the mixing of the chalk and clay in a 
fluid state is to ensure the perfect homogeneity of the 
mass, and enables the l ; me to combine with the silica 
of the ch/y, which would not be the case unless it 
were in a state of minute division. 
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Th^jp are rery ftfw earths suitable in their natural 
stat£ for makmg cutter-bricks. These are therefore 
usually made of washed earth nfxcci up with a pro¬ 
portion of iiand. Without the addition of sand the 
brick would not bear rubbing, and it would be very 
difficult to bring it to a smooth face. # # h 

Grinding ,—Where the material is of a rocky 
nature, it must be ground before it call bc # made 
into a paste. If any small stones occur, and are not 
removed by washing, they mu^t be crushed in abound¬ 
ing plant, #r they may tausc disintegration of the 
bricks, especially if they arc largely composed* of 
limestone like the “ starry ” in the Midland marls. 
To remedy this serious evil, east-iron rollers,are now 
generally ^used throughout the Midland districts 
for gritlcimg the clay and crushing the piece # s of lime¬ 
stone found in it, and their introduction has been 
attended with very beneficial results. The c^iys*of 
the Coal Measures often contain ironstone, which 
inquires to be crushed in the same manner. 

In many yards the grinding of the •clay is made 
to form part of the process of preparation, the routine 
being as follows :—cTay-getting, weathering, turning 
* overbad wheeling to mill, grinding, tempering, and^ 
moulding. Jn Staffordshire the glay is not only ground, 
but i£ also pugged in the process of tempering, as 
described in Chap. VI.; jbho Routine is tllen as follows : 
clay-getting, weathering, turning over, grinding, pug¬ 
ging, moulding. 

Tempering . —Tfee object of Tempering is to bring ' 
the prepared buick-eartl^ irfto a homogeneous paste, 
for the use of the moulder. • 

The old-fashioned way of tempering was to tuitfi 
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the clay over repeatedly with shovels* and ^ tread 
it un^ler the feet of horses or men, until it acquired 
the requisite plasticity. Thus, on the railway line 
between Nottingham and Grantham, sevqral millions 
of bricks have been made as follows:—The clay is 
' first turned ovdr ’with th a e spade, and watered and 
trodden by men oj; boys, who, at the same time, pick 
out tlje sttfnes. It is then wheeled tb the mill and 
ground; after which it is turned over a second time, 
and then passed at once, to the moulding table. 

This method is still p^actispd, in many country 
yafds; but where, the demand for bricks is extensive, 
machinery is usually employed, the clay being either 
ground}^ rollers or pugged in a pug-mill. This latter 
process is also called grinding in some districts, so that, 
in making inquiries respecting the practice ot^flMcular 
localities, the reader should be careful that he is not 
misled by the same name being applied to processes 
which are essentially different. 

When rollers are used in the preliminary processes* 
the labour of tempering is much reduced. Their use 
is, however, occasionally confined to the process of 
tempering,, which is then effected as follows:—The 
clay, which has been left in heaps through th<* winter ' 
to mellow, is turned over with fvooden shovels (water 
being added as required), and wheeled to the rajjl, 
where it is crashed between the rollers, and falls on a 
floor below them, where it is again turned over, and 
is then rBady for use. 

^hen the clay irf sufficiently paild and free from 
lime and ironstone as not-to require crushing, temper¬ 
ing is done''by spade labour and treading or pugging; 
but in the districts where rollers are used, brick-earths 
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are ^generally* so indurated tjigfb a great proportion 
couid not be,rendered fit for use by the ordinary 
processes. The advantages ar?d ‘disadvantages ■ of 
the use of rollers arc considered at s#me length in 
Chap. V. 

Although in some country pl£ce^ where the 
demand *for bjicks is very small,,tempering is still 
performed by treading and spade labour, tfhe pug-mill 
is very extensively used near London, and in most 
places where the brick-eartft*is of mild quality, so*as 
not to reqiflre crushing, jfnd the demand for bricks 
sufficiently constant to make it worth while to efect 
machinery. • * 

The pug-mill used near London is a wooJen tub, 
in sh&fv^^n inverted frustrum of a cone, with an 
upright revolving shaft passing through jts centre, 
to which are keyed a number of knives, which, by 
their motion, cut and knead the clay, and three* it 
gradually through the mill, whence it issues in a 
‘•ihofoughly tempered state, fit for the use of the 
moulder. Some contend that the pug-mill is no im¬ 
provement on the ok^ system of tempering by manual 
labour; but, without entering into this question, tfieffc 
can belio doffbt that it dges its wor^: v&y thoroughly 
anti its u^preveflts tlie chancemf the tempering being 
imperfectly performed through the negligence of the 
workcaen. , • 

In Staffordshire and in other places with large 
brickyards, steam pbwer ^s used for driving both 
rollers *nd pug-nfill, aVl the case of the latter is* 
usually a hollow cast-ir«n Cylinder instead of being 
made of wood. Horizontal pug-mills are # also substi¬ 
tuted for vertical ones. 



38 MOULDING BRICKS 

# % Moulding .—A brifcjt-mould is*a kind of b(W with¬ 
out tejj or bottom, and the process of moulding consists 
in dashing the tempered clay into the mould wfeh 
sufficient forceito make*the clot completely fill it, after 
which the superfluous clay is stricken with a slip of 
' wood termed $ strife, and the newly-made brickis either 
turacd out on a drying floor to harden, or ort-a bo^rd 
or paljet, oil which it is wheeled to the hack-ground. 
The first mode of working is known as slop moulding , 
because the mould is dipped in water, from time to 
time, to prevent the clay from adhering •to it. The 
second method may be distinguished as pallet mould - 
^ ing or sand moulding ; as in Ghis process the mould 
is not wetted, but sanded. These distinctions, how¬ 
ever, do not universally Hold good, becaus e Jn some 
places slop-moulded bricks are tinned out oiTpafiets. 

* These differences may, at first sight, appear trivial, 
but they affect the whole economy of a brickworks. 

In slop moulding, the raw bricks are shifted by hand 
from the moulding table to the drying floor, from, 
the drying floor to the hovel or drying shed, and from 
thence to the kiln. It is, therefore, requisite that the 
Worlds should be laid out so as io make the distance ( 
to which the bricks have to be carried-the shortest 
possible. Accordingly? the kiln ’is placed a centfal 
situation in a rectangular space, bounded on two oc 
more sides by the hovel, qnd fjhe drying and working 
floors are formed round the outside of the latter. 
There ark, of course, some exceptions; but, where 
practicable, the drying' floor aftd hovel are plaged close 
to the kilns. * , 

In the process of slop moulding the nqwly-made 
brick is carried, mould and all, by a boy to the flat, 
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or drying floors on which it ij # tarefully deposited* 
and whilst this, is being done, the moulder mafyes a 
second brick in a second mould* th # e boy returning 
with the first mould by the time the second is being 
finished. As soon, therefore, as the floor becomes 
filled for a certain distance from the* Moulding tabla, 
the Jatter # must # be removed to a vacant spot, or the 
distance to which the bricks must be carfied \yould 
be too great to allow of the boy’s returning in lime 
with the empty mould. '• * 

The mouMing table is sfmply a rough table, made 
in various ways in different parts o£ the country. «It 
is furnished with a watc*r-trough, in whicj) the moulds 
are dipped after each time of using. • 

In f'^ll^t moulding or ' sand moulding but one 
mouhf is used. Each brick, as it is moulded, is turned 
out on a pallet, and placed by a boy on a hack-barrow, 
which, when loaded, is wheeled away to the a back¬ 
ground, where the bricks are built up to dry in low 
walte called hacks. Oile moulder will keep two 
wheelers constantly employed, two barrows being 
always in work, whilst a third is being loaded at the 
, moulding stool. When placed on the barrow, it .iff 
of comparatively little consequence whether the bricks 
ha^e to Iv wheeled o yards or* 56 ; and the distance 
from *the moulding stool to the end of the hacks is 
someUmes considerable, but, should ne^er be so great 
as to require more than two wheelers. 

In the table usei for "pallet moulding, for which 
the mc^ild is usually landed*and not wetted, the* 
water-trough is omitted, and a page (see Chap. III.) 
is addqd, pn which the bricks are placed*preparatory 
to their being shifted to the hack-barrow. 
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* In some places, tlfg operation of moulding^artakes 
both^jf slop moulding and pallet moulding, the bricks 
being turned ouJ ok pallets and taken on barrow* to 
the hack-grownd, wfiilut the moulds are*wett«d aain 
*the ordinary process of slop moulding. 

^ Brick mgultls are made in a variety of ways. 
Some are made o^brass cast in four pieces ahd riveted 
together; Some are of sheet iron, cased with wood on 
the iwo longest sides; and others again are made 
entirely of wood, and only the edges plated with iron. 
Drawings and detailed descriptions of flach of these 
constructions are given in the subsequent chapters. In 
using wooden moulds the slOp-moulding process is 
almost necessary, as the brick would not leave the 
sides of the mould unless it were very # wat. Iron 
moulds a^e sanded, but not wetted. Brass, or, a?} they 
a^e technically called, “ copper ” moulds, require neither 
sanding nor wetting, do not rust, and are a great 
improvement on the common wooden mould formerly 
in general use, but are very heavy, expensive, «and 
will not last long, as the edges become worn down so 
fast that the bricks made from the same mould at 
the beginning and end of a season are of a different 
thickness, and canfiot be used together. This is a 
serious defect, and a ivetal mould which jnjl not rlist 
nor wear is still a great desideratum. It is essential 
that the sides of the moujkl should be sufficiently stiff 
not to spring when the clay is dashed into it, and it 
is equally requisite that should not be made too 
'heavy, or the takingf-off bojf' would not b^.able to 
carry it to the floor. A common copper mould weighs 
about 4 lb&, and, with the wet brick ip, it, about 
151 lbs., and this weight should not be exceeded. 
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There©«is a great 'difference ?n the quantity of; 
bricks* turned ojit in a given time by the pallet- 
moulding and by the slop-moulding processes. In 
slop®moulding 10,000 per week is a high average, 
whilst a pallet moulder will turn out 30,000 and ' 
upwards in the same period!' This arises in a great,, 
measure frdm the circumstance that in pallet-moulding 
the moulder is assisted by a clot moulder, who prepares 
the clot for dashing into the mould ; whilst in slop 
moulding the whole operation- is conducted by<- the 
moulder alon<* s • 

The substitution of machinery for manual lhbour 
in the process of moulding has long been a favourite 
subject" for the exercise of mechanical talent; but 
although-a preat number of inventions have been 
patented, there are very few of them that can be 
said to be thoroughly successful. The actual cost of 
moulding bears so small a proportion to the total cost 
of brickmaking, that in small brickworks where the 
raw material requires no grinding, the employment of 
machinery would effect no ultimate saving, and, there¬ 
fore, it is not to be expected that machinery will ever 
J)e generally introduced merely for moulding bricks.^ 
In works 1 situated near large towns, or in the execu¬ 
tion** of lar™ engineering works, the case is very 
different, and a contractor who requires, say, 
10,000/)00 of bricks to^be piade in a 1 limited time 
for the construction of a tunnel or a viaduct, can 
employ machinery with grooet advantage. For using 
shales ay-d stony *clays$ machinery appears £o be ■ 
essential. A fuller description of brickmaking 
machines wfill be found in Chap. VIII. * 

A point of some little importance may be herp 
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\nentioned, viz. is £ny advantage gained hj forming 
a hollow or fro<) in the bed of the bri?k to formaa key 
for the mortar f there are various opinions on*this 
point, but owe think it may be laid down as a 
r principle, that if it is useful on one side it will be 
( still better on bo*th, so as to form a double key. 

In London, where the brick mould is fflaced .on a 
stock board, which is made to fit the bottom of the 
mould and the relative positions of the two are 
kept-the same, no difficulty exists in forming a hollow 
on the bottom of the brick, this -being 0 effected by a 
JM: fastened on the stock board. But this could not 
bo done on, the upper side,'which is stricken level. 
In slop moulding, the mould is simply laid -on the 
moulding stool, or on a ‘moulding board much larger 
than thq-mould, and both sides of the brick are flush 
-with the edges of the mould, no hollow being left, 
Unless the moulder thinks fit to make one by scoring 
the brick with his fingers, which is sometimes done. 
When presses are used in moulding, it is equally etfsy 
to have a frog on one or both sides of the bricks. 

Presses are used to a considerable extent for press¬ 
ing brick's when partially dry, to improve their shapft 
and to givc'thenf'a smooth face (see Chapter VIII.). 
In some instances bricks so pressed, seal" °n exposure 
to frost, and it is then better (though more costfy) 
to dress the Yaw brick with a beater, as described in 
Chap. V. This pressing or dressing also corrects 
any twisting or warping which may have occurred 
1 during the earlier stage of dryings 

IhnamenUd bricks .—The great practical difficulty 
in making^ moulded bricks for ornamental work is the 
;warping and twisting to which all clay ware is subject 
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in the process of burning. This difficulty is especially 
felt in waking large articles, as wall copings, etc. 
moulding goods of this kind it k 1 usual to make 
perforations through the mass, to admit , air to the 
inside, without which precaution it would be impos¬ 
sible to dry them thoroughly; for,’although the 
outsidg would become hard, the insid^ would remain 
moist, and, on being subjected to the heat of the kiln, 
the steam would crack and burst the whole. On 
account of the difficulties experienced in manufacture, 
the production of largo ornamental blocks is confined 
to the use of the less plastic clays, technically krifrwr 
as " terra-cotta clays,” and some loams. Fireclays are 
usually admirable for this purpose if a red colb’ur is 
not desired. 

Dry fiuf .—-The operation of drying the green bricks 
requires great care and attention, as much depends upon 
their condition when placed in the kiln. The great 
point to be aimed at is to protect them against sun, 
wiifcd, rain, and frost, and to allow each brick to dry 
uniformly from the face to the centre. 

Slop-moulded bricks are usually dried on fiats or 
drying floors, where they remain from one dajr to five, 
or six, according to the state of the weather. When 
spread out on the flooi* they may be"sprinkled with 
sand, which absorbs superfluous moisture, and renders 
them less liable to be cracked by the* sun’s rays. 
After remaining on the floors until sufficiently hard to 
handle without injury, they'arc built up into hacks 
under coyer, where -they /remain*''from one to three 
weeks, until ready for the kiln. In wet weather ttey 
are spread out on the floor of the drying shed?and great 
care must then be taken to avoid draughts, which would 
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\ cause the bricks Ho dry faster on pne sir^e than the 
cHier. To prevent this, boards set edgeways are 
placed all rofcnd the shed to check the cirri'ents 
of air. ’ * , 

The area required for drying bricks in this manner 
is comparatively small,' 1 as they remain on the floors 
but a short time, and occupy little space when packed 
in the hovels. The product of a single moulding stool 
b y the slop-moulding process seldom exceeds 10,000 
’per week, and the area occupied by each stool is, there¬ 
fore, small in proportion. Half an acre for each kiln 
*?nay be considered ample allowance for the working 
floor and hovel. 

Some bricks are not dried on flats, but arc hacked 
at once on leaving the moulding stool,, and remain 
in the hacks much longer. Thus, when pallet-mould¬ 
ing, a good man, with his assistants, will turn out 
•from d0,000 to 40,000 bricks per week, and the 
clamps contain from 00,000 to 120,000 bricks and 
upwards. If the bricks are to be burned in a<clamp, 
they are usually taken direct to the hack-ground, and 
several weeks must elapse before they are sufficiently 
' -dry to be used in the construction of the clamp.^ Jj ricks 
may be similarly'dricd on hacks and '■then burned in 
kilns. * 

From these combined causes, the area Sccupied 
by each stodl is greater than in slop-moulded bricks, 
and it is not unusual for two or more acres to be 
required to dry the bricks made by each moulder. 

The leading poihts on which depends the differ¬ 
ence of area required fo v each moulder may be 
summarised as follows 
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Slop-moulded bndks, hacked*, Pul let-moulded sand stocks, burnt 
undej co'tift, and turnt in jk clamps. 

kiln% 


Dried one day on Hats . . . 

Closely stacked in hacks 17 1 
courses high, placed close > 
together under covet . . . } 

Remain in shedrlO to 10 days 
Rate of*production pen- stool, !f 
about 10,000 weekly . . f 

Kiln holds about 00,000 bricks, I 
and maybe fired once in 10 > 
days . . . , . . ) 


1st ll.icka^at once. 

1 Rucks loosely* stacked in 
hacks, 8 couises high and 2 
j bricks wide, with 9 ft. 
spaces boKvoen tho hacks 
did Remain m hacks 3 to 0 weoks. 

) A gang well turn out 30,000 to 
1th ( 10,000 pci* *\eek. 

I (damp contains 00,00(f to 
120,000 bricks, and bums 
' fimi 2 to G weeks i« ' 


In places where brickmaking is conducted' on a 
large scale, the hacks arp usually built in tho open 
air, and,protected from wet, trust, and excessive,heat, 
by straw, reeds, matting, canvas screens, tarpaulins or 
wooden <covdTS and side boards or (< loos.” 

Where pressed facing bricks are made, and in many 
yards where bricks are made by machinery, drying 
sheds either in the form of steam or flue-heated boors 
(%■ ,36) or of “tunnel dryers” (Figs. 73 and 74) 
are used. The latter have a large output and are 
generally satisfactory when skilfully constructed, but 
require care and skill m use. For very small yards 
£hey arg.less psed, and for works*, which are only 
open*during the suipmetf mouths the system of drying 
in tacks in The open air is still largely used. 

As an instance of the ca v e and attention required 
in drying some clays, it riray be mentioned that many 
bricks will crack or even fall pieces if the sup, shines 
on them during the earlier stagesa)f drying. Even in 
sheds ancl tunnel-dryers ( the greatest precautions 
must be taken to avoid draughts, and the implication 
of too much' or too sudden heat. Drying is, in fact, 
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one of the most delicate problems widely the brick- 
' leaker has to face \Vhen he is dealing with “ tender ” 
clays. (l 

It is scarcely necessary to observe that different 
clays require different treatment, according to their 
composition, aome bricks bearing exposure to sun and 
rain without injury, whilst others require^ to be care¬ 
fully cohered tfp to keep them froth cracking under 
similar circumstances. 

. The bricks should be as dry as possible before 
they enter the kiln, or serious difficulties may arise. 
Jf tltey are to be clamp-burned, this dryness is 
even more important than when kilns are used. 
In the latter mode of burning, the heat can be 
regulated to great nicety, and if the green bricks, 
when first placed in the kiln, are not thoroughly 
dry, a gentle heat is applied until this is effected. 
,In clamping, however, the full heat is attained 
almost immediately, and therefore the bricks must 
be thoroughly dried, or they would fly to pieces*. 

During drying, clays shrink—some of them very 
considerably. If this contraction, or shrinkage , is 
more than 1 Jin. for each foot of original length, some 
non-plastic material, such as sand,,,grog,,chalk or 
“ soil” must be added to ieduv,e it to the above or a 
smaller amount. » 

Burning —Bricks arc burned in clamps or in kilns. 
The latter is the common metnod, the former being only 
employed in burning brinks made with ashes or coal- 
dust. It should be >observed, however, that the name 
of damp is applied also, to a pile of bricks arranged 
for burning in the ordinary way, and covered with a 
temporary casing of burned brick to retain the heat; 
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but this must’not be* cqjifounded with close-clamping 
as practised in tfte neighbourhood' of London. 

Tlfe peculiarity of clamp burning; i^that each bi^ck 
contains in itself the fuel necessai’y for its vitrifi¬ 
cation; the breeze or cinders serving oifly to ignite 
the lower tiers of bricks, frojn whichJ,he heat grad¬ 
ually spre^ls over the whole of the clamp. • No spaces 
are lfift between 'the bricks, which arO closely stacked, 
so that the heat to which they are exposed may be 
as uniform as possible. It is unnecessary here to g<) 
into the details of clamping, as they arc very fully 
given in Chap. III.' 1 , 

A kiln is a chamber in which the green bricks are 
loosely stacked, with spaces between them fpr the 
passage of the heat, and bailed by fires placed either 
in arclmf fufnaces under the floor of the kiln, or in 
fire-holes formed in the side walls. 

There are many ways of constructing kilns, and 
scarcely any two are exactly alike; but thosd used 
for bricks may be divided'into five classes:— 

1st. The common rectangular or Scotch ” kiln 
with fire-holes in the side walls. This is formed 
by building four walls*enclosing a rectangular space, 
Vith *a narrow doorway at each „end, and narrdw- 
arched openings in the skle walk exactly opposite 
to each otfier. The bricks are** introduced through 
the doorways, and loosely stacked wjth consider¬ 
able att, the courses being 4 crossed in a special 
manner, so as to leave continuous openings from 
top to bottom of the pile to .distribute the heat. 
In the lfiwer part of the kiln narrow flues are*left, 
about 8 in. wide and aboiit 2 ft. or 3 ft. hi^h, connect¬ 
ing the fire-holes in the side walls. The kilns having 
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.been billed, the doorways are byicked up'and plastered 
1 *'t|th clay to prevent'the ingress of coni air ;'the top oi 
the kiln is covered with old bricks, earth, or boards, 
to retain the heat, and the firing is carried on by 
burning coal in the fire-holes. A low shed is gene¬ 
rally erected gn each side of the kiln to protect the 
fuel and fit email from the weather, and to prevent the 
wind from urging the fires. The details of the 
management of the kiln are given in Chap. V., and 
need not be here repeated. This kind of kiln is the 
simplest that can well bg adopted, andps the kiln in 
common use through the Midland and Northern 
counties, and in some parts of Scotland. 

2nd- The rectangular kiln with arched furnaces or 
Newcastle kiln. This consists also of a rectangular 
chamber, but it differs from the firsu in ..having 
arched furnaces at one or both ends of the kiln. 

The flue is at one end (if single fired) or in the 
centre (if double-fired), and connects to two short 
chimneys on top of the kiln or to a separate shaft by 
means of an underground flue. The fuel is sometimes 
fed through openings in the roof as well as into the 
ordinary, fire-boxes (see illustration in Chap. VII.). 

In a modification of this kiln, now seldom" used, 
the fires are placed below Mie ground-level,., and 
deliver their products into a flue beneath the kiln 
floor. This jloor is formed like lattice-work, with 
numerous openings from the furnaces below, uhrough 
which idle heat ascends.^ The top of the kiln may 
be covered by a moyable wooden roof, to retain the 
heajt,and to protect the buining bricks from' wind and 
rain, out this is seldom considered necessary. These 
kilns are largely used in the north-east of England. 
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3rd. T^ie circular kiln and cu^la. The former ij 
domeci over at {he top (Fig. 5(f). The fire-holes i^e 
meraly openings in the wall. If ifco*latter are pro¬ 
tected frpin tfre wind by a wall Jbifilt rownd the kiln 
—which at the same time forms a chimney—and 
part of the dome is omitted, a cupoj-a kiln is pro% 
duced. These cupolas are used in Staffordshire and 
the neighbourhood, and the heat employed in them 
is very great. Drawings of a cupola are giverf in 
Chap. XIII., with an account ©£ the manner in which 
the firing is conducted v and therefore it is unnecessary 
to describe any of these details here. 

4th, The downdraughi kiln (Chap. XIV.), is similar 
to the qjie just mentioned, except that the gases strike 
against tjic inside of the dmne, are deilected down¬ 
wards, and pass out through a central fine os “ well ” 
in the floor of the kiln. Such a kiln permits the pro¬ 
duction of the best qualities of facing bricks, but is 
somewhat costly in fuel as compared with chamber 
kilnaiOn the “ continuous ” principle. For small yards 
making facing bricks, a rectangular or ciitfular down¬ 
draught kiln is one of the most suitable that can be 

erected. * * ^ 

• ... • 

5th..The continuous kiln, in which a number of 

kiln* or chambers# are* connected In* such a manner 
ths.t thb heat from one passes into the next and so 
on until it is spent, when the t gases are taken to the 
chimney. 

In this manner blocks *iay be burned vfith one 
quarter to half o^ the *fuel required by the Icilns 
previousfy mentioned. • * * 

The object in using a continuous kiln m to utilize 
as nearly as possible all the heat produced from thq 
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fuel. In single kijns this is impossible', a§ the heat 
from the kiln is, for‘the most part,fallowed t<J pass 
away up the ckinVney, and so is wasted, unless ft is 
used in a waste hdat ? dryer. 

The continuous kiln was first introduced into 
this country by. Friedrich Hoffmann, but many modi¬ 
fications of it still bear his name. To Hoffmann is 
undoubtedly due the credit of the greatest improve¬ 
ment ever made in the construction of brick-kilns, 
for*his many successors.and imitators, whilst improve- 
ing greatly on the structural arrangement of the 
kilns* which bear their names, have, in every case, 
made use of Hoffmann’s “ continuous ” principle, which 
is a special adaptation of Siemen’s “ regenerative 
heating ” to the needs of the brick manufacturer. 

The use of this kiln or one of its modifications 
has now spread to almost every part of the civilized 
world. 

Fig. 1 is a half-plan on top of the kiln, the other 
half being a horizontal section at the level cf „the 
Hues, leading into the central chimney-stack, as seen 
in the vertical section, Fig. 3. Fig. 2 is a diagram of 
mthe whole to a reduced scale,’which is referred to in 
illustrating -the description of the mode of working 
of the kiln. Fig.'3 is a vertical section. *- 

The furnace or oven consists of a circular channel, 
0, of any section, which receives the objects to be 
fired, introduced through doors in the outside wall; 
the fuel is fed in by apertures formed in the top of 
the arch. Flues lead from the bed of the furnace 
to the smoke-chamber H, which surrounds the base of 
the central chimney, the communication with which 
can be cut off when required by means’ of cast-iron 
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bell-shappd covers. *An intercepting damper ca:j* 
be lowered or placed in grooves built into the wjirfls* 
of tke farnace immediately behind each Hue, so as to 



Fig. 1.— Plan of Hoffmann kiln. 



Fig. 2.—Diagram of continuous kiln. 

separate # it at an y» distinct or equidistant compart¬ 
ment. The fuel*passes through apertures whieh are 
constructed, in *the arch, and falls through channels 
formed by the objects to be burnt to a chamber iij 
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v fhe bed of the furpace, from vtfrich a certaip number 
oWmall flues radiate to produce a fj ee current from 
fire to fire. In* pfectice it is found better to divide 
the kiln into- twelve or more (imaginary) chajnbei;s, to 
‘ which there are twelve entries or doorways, and the 
( same number o» f flues cofnmunicating with the smoke- 
chamber, and just as many openings in the arch for the 



Fig, 3.—Vertical soction of II<5ffmann kiln. 


reception of'the large intercepting dampers—thus the 
kiln can be divided at any one of the twelve parts. 
For clearer distinction, Ihese compartments may be 
numbered, as in Fig. 2 frum 1 + o 12, of which two, 
Nos.rl2 and 1, we will suppose are separated by the 
intercepting damper. Suppose the £re t in full 
L operation—the doors leading to the compartments 1 
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and 2 be;ftg open, No. T for filliygwt with fresh goods^' 
and No. 2 for taking out those already burned. r }>fic* 
chambers Nos. 3, 4, 5, and 6, whicfl are all filled with 
burned .goods, are gradually .ccfoling #by the air 
entering through the doors of Nos. 1 and 2, and as 
it passes on through warirfer and last glowing 
ware, it will result that the kiln fires are supplied 
with atmospheric air almost as hot as the furnace * 
itself. In chamber No. 7 the fire is burning, ## and 
when its contents have reachej the desired tempera 6 
ture, No. 8 will haj r e .arrival at such a degree from 
the absorption of the waste heat, that tht? fi*d 
introduced from the top«s instantly inflamed. 

Tina compartments Nos. 0, 10, 11, jaiul 12 will be 
dried off* and heated one after another by the waste 
heat Which passes through and expends itself on the 
contents of these chambers, and on its arrival in No-, 
12, meeting with the obstruction of the large damper, 
it is conducted by the small flue to the chimney, 
weth its temperature again so lowered that it will 
only just support the draught. No. \ being now 
filled again and its doorway tightly closed, the damper 
^between 12 and 1 is lifted and lowered bUtween_J, - 
and 2..•The Jbeil damper above*the uiouth of the 
fiue*No. 12 is lowered, # and"thatpf'ITo. 1 lifted. The* 
doorway of compartment No. 3 is opened, as its con¬ 
tents ^ill be sufficiently cooled to be taken out, while 
No. 2, which is empty, can be filled again. 

In 18G4 Professor J. Thomson, of Belfast, read 
a paper # on the nganuftgture flf bricks, before* the 
Chemico-Agricultural Society of Ulster, in which he 
referred^ at ^considerable length to the Hoflmann kiln. 
The following is an abstract of his paper;—Having 
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^ explained the chiejp rpethods ih use for working the 
*cltey and forming lit into bricks ready for thev kiln, 
the author tuanetl attention to the loss of &eat 
which occurs in tile ordinary modes of bumipg bivcks 
• in common kilns. This loss is twofold. First, during 
the burning of the bricks the air which has passed 
through the fuel, or among the heated bricks, and 
‘ the smoko, including the gaseous products generally, 
pass' away from the kiln to waste at a very high 
ceihperaturo, even at ,a red heat, during a consider¬ 
able part of the process.* ►SecQndJy, wken the bricks 
t ve raised to the high temperature required to burn 
them, and render them permanently hard, the great 
store v»f heat which they contain is entirely .thrown 
to waste while they ait; left to cool. In /his new 
kiln a i;emarkable economy of fuel is effected, by 
.saving the twofold loss of heat already mentioned : 
first, it saves the heat of the gaseous products of 
combustion and unconsumcd air passing through and 
away from the burning bricks, by applying this heat 
effectively yi drying the new fresh bricks about to 
be burned, and raising them up to an incandescent 
*<v.temperaftjre, so that only a very slight addition of 
heat from dgnitod fuel is required to .complete 
their burning; dnd, ^econtll} 7 , it sa* r es the heat of the 
cooling bricks, after their having been sufficiently 
tired, by applying it all aoain in warming Uie air 
which goes forward to supply the tires; so that the 
fuel is burnt with air a-Wady at nearly an incan- 
. descent temperature* instep, of Requiring, as usual, 
to lie^t the air for its,own combustion. Professor 
Thomson ^escribed, as an example, the,,large kiln 
at Hayfield Park, near Belfast. The kiln was built 
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in the forw of a large marched pas^ige, like a railway* 
tunnel, bending Jound in going forward on the group*!* 
till kb closes with itself to form a grejit circular ring- 
chapiber 4 within which the burpiifg of ^ie bricks is 
carried on. This ring-chamber may be of any con¬ 
venient dimensions, 160 ft. diameter being a suitable 
size. Round its circumference there*are twenty-four 4 
entrance doorways, admitting of being closed with* 
temporarily built bricks ami clay, so as to retail* the 
heat and exclude all entrance, of air by the door\py» 
so built up. •The .great ring-chamber may now bo 
conceived as consisting of twenty-four compartments 
or spaces, with one of tli^se doorway^ to each. In the 
centre^f the ring a high chimney is erected, and from 
each of Jhe twenty-four compartments of the annular 
chamber an*underground Hue leads into the chimney. 
There are, then, twenty-four of these Hues converging 
towards the centre like the spokes of a wheel, aryl 
each Hue has a valve, by which its communication 
witii the chimney can be cut oH'. Arrangements are 
made by which a partition like a damper can be let 
down at pleasure, or otherwise placed, so as to cut 
# off all communication between any of the twenty-. 
four ccyupartiyents of the ring-kiln and .the next one, 
Let*us now supple tfie forking the kiln to have* 
been Already fairly established; for, after being once 
kindled, the fire is never extinguished,»but the burn¬ 
ing of new bricks and*the removal of the finished 
product are carried g>n by a continuous and regular 
process from day «to cU^y. Ta£o adjacent coritpart-. 
ments have thi.s day their ♦entrance doors opeH, all 
the rest b^n^ perfectly closed. By the yrangement 
of the valves in the Hues, and the large partition, the 
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vair which gets admittance akrne by £he*two open 
^ors has to go ro^ihd the whole circuit of*the r ring- 
kiln in order tp lie drawn into the chimney. IJrom 
one of the ^wo open compartments men are taking 
« out the finished and cooled bricks, and in the other 
one they are building mp newly formed unburned 
' bricks which not yet quite dry. The*air, enter- 
* ing by tl^ese t\(o compartments, passes first among 
bricks almost cold and takes up their heat, and then 
' gOCg forward to warmer bricks, and then to hotter 
and hotter, always carrying the heat pf the cooling 
bricks forward with it till it reaches the part of the 
ring diametrically opposite j^o the two open and cold 
compartments. At this place it gets a final accession 
of heat'from the burning of a very small quantity of 
small coal, which is dropped in among th£ bricks from 
time to time by numerous small openings furnished 
with air-tight movable lids. Thus at this part of the 
kiln there is generated the full intensity of heat which 
is required for the burning of the bricks. Theriot 
air, including the products of combustion, which, for 
brevity, we may call the smoke, though it is really 
perfectly, gaseous and free frofn sooty particles, then 
parses forward to t*he bricks, which, by # its continuous 
current, are being* heated 1 ' and impasses on among 
them from hot bricks to those which are less aud k : ss 
hot, heating them as it goes, and then passes on to 
those which are still damp, drying them as it goes; 
and then it passes to the chimpey, in a state almost 
cold,• and saturated with the* moisture, in the form of 
steam or vapour, which it fias ta&en from the damp 
bricks. Op the following clay to that, on which the 
operations just described have been going'on, the 



MODERN CONTINUOUS KILNS 


5T 

partition *s shifted forwards by, the space of one 
compartment, ajid a correspond iiw change is m&dti 
as t# the flue which is to communicate with the 
chiqjney^ and^as to the pair of, compartments open 
for the admission of air and for the removal of finished 
cold bricks, and the building^n of fresh damp bricks; 
and so the^iir, including the product^ of combustion, 
at th*e end of its circuit in the annular chamber, just 
before passing off to the chimney, now passes among 
the fresh bricks which were described as built in-ott 
the yesterday«of thjs new day. The place where the 
small-coal fuel is thrown in is also advanced tfouqd 
the circle by the stage* of one compartment; and 
so no\^ the whole process goes on jusf as *it did 
“yesterday” The lire thus makes a complete circuit 
of the* annular chamber in twenty-four working 
days. The whole process may be left dormant on^ 
Sundays, merely by the closing of all apertures for 
the admission of the current of air. The same kind 
of.Jfi.iln, with the same process of working, is appli¬ 
cable in the burning of lime; and both for the brick¬ 
burning and the lime-burning, the saving of' fuel, 
relatively to what is' consumed by the ‘ordinarv 
method^, is sindi as to appear at»first ,sight almost 
incredible. * * u 

• Thfc original Hoffmann kilns were circular, but 
most of the modern ones are jn the form*of a rectangle 
and semicircular ends (Vig. 4). Some of the still 
more recent patterns consist of two rows of chambers 
placed back to back; and, are almost perfectly Rect¬ 
angular in plan. The most, recent continuous lain 
is almost sgu^re in the external plan, th$ “ tunnel ” 
being bent backwards and forwards on itself in ^ 
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v remarkable manner so as tcf form an exceedingly 
impact kiln. t* * | 1 

The original Hoffmann kiln had no permanent 
partitions, l|ut foi* burning facing bricjcs, tqrra-Qotta, 
1 etc., it is found to be advantageous to use permanent 
partitions of brick\vork*and to burn the fuel on grates 
instead of amongst the goods. The slight additional 
amount of fuel burned is compensated by the improved 
colehr of the goods. 



K A complete description off the different types of 
continuous kilns «uow in use in this # country woulfl 
occupy a volume much larger* thiyi the present one. 
Some of their main* characteristics are mentioned in 
“Modern Bi’ickmaking.” Further details can be 
obtained by a study of the advertisement^ in the 
various^rade papers, or on application to their editors. 
It should, however, be remembered that not all 
patent continuous kilns are equally valu^Dle. As 
no one kilp can be used satisfactorily for every kind 
of bricks, it is always necessary to exefeise the 
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greatest c»re to avoid ^making sewous errors in the ‘ 
choice of a kiln. I u ^ a 

Kor satisfactory working, a '* continuous kiln 
should h^ve a$ average output of fit leasts chamber 
a day or six chambers per week. For lesser outputs 
the difficulties in working arc? considerably increased. 
So that \*heie the output is not ^sufficient for a 
complete continuous kiln—for this type of kiln is 
not suitable for very small or irregular output^*— a 
semi-continuous kiln may be ■erected. This is re&H‘y*' 
a portion of a continuous kiln, but instead of working 
in continuous manner, the heating is started ’a\5 one 
end and is continued until the briclvs at the other 
end ar<* burned. The kiln is then allowed tv cool, 
and is completely emptied ‘before being restarted. 
The advantage of the semi-continuous kiln over 
single, intermittent ones is a considerable saving in 
fuel (though not so great as in a complete continuous 
kiln) and if it is designed to form part of a con- 
tin*®us kiln, the latter may be completed whenever 
the output justifies it. 

When a kiln has been in use for a short time it 
^vili need a certain amount of repairs, and if not 
maintained in good condition will rapidly, deteriorate. 
Henffe it is unwise to^cut^down original cost of 
enccticfh to such a point that good construction be¬ 
comes impossible, for a badly erected kiln is a 
perpetual source of anxiely and expense. 

The site on which a ^.iln is erected ifv highly 
important; if the groepd is Badly drained is 
damp, the moisture will rise during the tinq£ ‘hhe 
kihi is being heated and will cause a considerable 
amount of damage to the bricks being burned. If 
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a kiln must be greeted on a damp site which does 
not permit of drainage, a special foundation should 
be constructed. w o 

The usv^al medial of placing bricks in a kiln is 
to cross them, leaving spaces for the passage of the 
heat, but therq are objections to this, as many bricks 
show a dirferent colour, where they have been most 
exposed to the" heat. Thus in many parts of the 
couhtry, the bricks exhibit a stripe of a lighter 
tin* than the body of the brick, which shows the 
portion that has been «nost exposed# In burning 
bricks* that require to be of even colour, this is 
guarded against by placing them exactly on each 
other. 

On first lighting a'kiln the heat is applied very 
gently, so that the moisture in the bncks 'may be 
gradually evaporated (“ water smoking”). 

The bricks are then thoroughly “ dried,” which 
is known by the steam ceasing to rise, or more 
accurately by inserting a cold, polished steeWmr 
(poker) into the kiln, withdrawing it after a few 
seconds and noticing whether there is any moisture 
condensed on it. If no deposit is formed the bricky 
may be considered to be dry. After this, the fires 
are increased, and jn the case of an open kith the 
top is covered with turf, old bricks, soil or akhes*to 
retain the heat. , % 

As the heat increases, the mouths of the kiln 
are stripped to check *the draft, and when the 
burning is completed, alj* 1 openings are ^plastered 
over io exclude the air, and the iires are allowed 
to go ouk After this the kiln is, oj; should be, 
allowed to cool very gradually, as the soundness 
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of the bri«ks‘is iftuchv injured 
too soon. | 

Fiiel .—Pit coal is the fuel 
the quantity required is 7 to 12 6. per 1,000 bricks 

for a single kiln of the Scotch, Newcastle or Down¬ 
draught kilns, or 3 to 5 cwt. per 1000 bricks in a 
continuous Jain. These figures are squnetinics largely 
exceeded, for much depends on the' 1 quality of the 
coal, the construction of the kiln, the clay and-the 
skill with which the bricks are stacked. 

Wood is sometimes used as fuel in the pi ummiiuiy 
stage of firing, but not to a great extent. • o * 

Shrinkage .—During fhe burning, uhe clay shrinks 
still further, and, losing its plasticity, becomes rigid 
and stonelike. The temperature required ‘to do 
this and to*" produce good, sound bricks depends 
upon the clay itself and the manner in wfiich it is 
manipulated. 

The shrinkage depends, to some extent, on the 
proportion of “true clay”’in the material, and on the 
proportion of free silica present, as the latter expands 
on heating. 

During the burning partial fusion occurs, the 
molten ^material, on cooling, solidifies and cemeffts 
the #emaining particle into a staffing mass. The 
extent* to which this fusion is allowed to occur 
depends on the purposes for which the bricks are to 
be use#. 

If the temperature rises too rapidly the bricks 
may become discoloured, frequently showing a black 
“core” br “heart M when broken, or the fusion may 
occur so extensively that the bricks may swell, twist, 
or even lose their shape through collapse. 


by opening the kiln 
coAingonly used, and 
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The foregoing sketch of The chief operations of 
brickmaking ancwsdme of the principles' on which 
they depend is necessarily brief. It need hardly be 
said that t^e illustrations might be greatly extended, 
as there are scarcely two counties' in England in 
which the processes ?,re exactly similar, but this 
would lead fai^beyond the limits of a Rudimentary 
Treatise, and enough is given to s'now the student 
th§* intrinsic interest of the subject, and to enable 
J^m to study larger, books on Clayworking and 
Ceramics, and to thiAk ,and examine for himself. If 
he be, induced to do this from {he perusal of these 
pages, the aim * of this little volume will have been 
completely fulfilled. 


CHAPTER III. 

r 

HAND MUCKMAK1NG hN iME VICINITY OF T^IE 

« 

LONDON AND HAMPSHIRE BASINS. * 

An important brickmakirtg area extends* over a 
large part of Essex, Kent, Middlesex and westward 
to-Hampshire. Tkis area* consists of two distinct 
povtions shown on geological maps as the London 
and'Hampshire Basins. ‘Brickmakjng^ is, in fact, 
carried on to a great extent all round the metropolis, 
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but) the principal ‘brickfields are ^situated north of 
the Tliam<?s. 

Special methods of manufacture^are used in these 
districts, the materials being # different f to those 
employed* for * brickmaking in other parts of the 
country. , 

The chi^f characteristic of this 1/md of brick is 
due fo the use t)f dust sifted from •breeze (p. 67), 
which is thoroughly incorporated with the brjck 
earth in the pug-mill, so that, each brick becomqs^?-. 
kind of lire fyall, and contains in itself the fuel 
required for its vitrification. In building the elainp^ 
the bricks are stacked cjpso together, and not as in 
ordinary kiln-burning, in which openings a£2 left 
between the bricks to allow of the distribution of 
the heat froflti the live; holes. The el feet of these 
arrangements is to produce a steady uniform heat, 
which vitrifies the bricks without melting theim 
Those bricks which are in contact with thS live 
hol^g or flues melt into a greenish-black slag. 

1. MATERIALS. 

• % 

* 1st. Brick-earth .—The brickmakers in the vicin+ty 
of I^ndon derive thetr principal J^pplies of brick- 
earth # from the alluvial deposits lying above the 
London Clay, the blue clay not being uged for brick¬ 
making at the present day. 'The general character of 
the brick-earth may be described as being a gravelly 
loam, passing by fine grjd£tions%into either a strong 
clay or fhto marl, ot 1 , as i! is technically called, malm 
—an earth containing & considerable quantity of 
chalk inf fifte particles. It is convenient to classify 
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the several qualities of brick-eArth r under three 
heads: strong cla^,° loam, and makn, though this 
classification, whilst best understood by the generality 
of readers, would mot be used by most brickmakers, 
who class these three qualities of brick-earths as 
strong clay, mild clay, and malm. When the clays 
are strong; they are said, in brickmaker s language, 
to be foid. " 

,Strong Clay .—This is generally sufficiently free 
*4«Am stones to be used without washing, and the 
bricks made from it* n v e hard and sound, but are 
liable to crack and contract very considerably in 
drying, and to 1 become warped and misshapen in 
burning. These defects are in a great measure 
removed by mixing the earth with chalk, reduced to 
the consistency of cream in a wash-mill: This effects 
a triple purpose, for the chalk not only imparts 
soundness to the bricks, acting mechanically to 
reduce the shrinkage and cracking of the clay, but 
in the second place it acts chemically, as a Jlux 
during the burning, combining with the silica of the 
clay, so that a well-burned London brick may be 
considered to contain a cement made of silicate of 
lime and alumina, binding the other particles together. 
When present insufficient quantity, chalk correois the 
evil effects of an overdose of sand, as it takes up the 
excess of sikea that would otherwise remain in an 
uncombined state. Thirdly,'* and most important of 
all, it greatly improves the colour of the bricks. 

•Loam .—The loams are often so full of gravel that it 
is impossible to free them from stones, except by pass¬ 
ing the earth through the wash-mill, but are otherwise 
valuable. The quantity of sand present in these earths 



HAND BRICKMAKING NEAR LONDON “ 6# 

renders thim less liable to shrii^c and warp than the 
strong clays; but, on the other hahd, the texture of 
sometof them is so loose and incoherent, that a mixture 
of chalk is necessary to bind the ma«s together, and to 
bind the silica in the process of burning. 

Malm .—This is an eartlf suitable for making 
London brinks, without any addition, /lut tliere is very 
little now obtainable, and for making tfie best qualities 
of London bricks an artificial malm is made by mining 
together chalk and clay, previously reduced to slip Iti * 
wash-mills. Tikis slip is run off into shallow pits, where 
it remains until, by evaporation and settlement, it 
has become of sufficient .consistency Tor subsequent 
operations. This process is adopted for th** best 
qualities ^f bricks only, as the expense of it is very 
considerable ; Wl, for the commoner sorts, a^ that is 
done is to mix with the loam or clay a sufficient 
quantity of malm to make it suitable for brick-* 
making: the quantity of malm required for* this 
purpose varies, of course, according to the quality of 
the earth. ^ 

It will be readily understood, from the above 
remarks, that the mod? of preparing the clay differs 
greatly indifferent yards. The bricl|-earth (according 
to its quality) being usetl— • . • 

* (a) •Without either washing or maiming; (b) it 
may be maimed, i.e. covered, with artificial malm ; 
and (c) Ihe bricks may b? made entirely of malm. 

The second processes tlje most common, And on 
page 89 the successive eperatiorts of brickmakihg, 
as practfsed at # those wor^s where the l^amy 
chal*acter of # thp earth renders the malmgig indis¬ 
pensable, are described. This will enable the reader 


F 
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to understand and thir<J methods of treating 

the brick-earth without any further description. 

2nd. Soil .*—The process of maiming is net the 
only peculiarity 6fLondon ” brickmaking. Instead 
of the bricks being burned in close kilns, as is the 
practice in most country yards, “ clamping ” is uni¬ 
versally used? and to render this effective, it is 
considered necessary that the fuel should be mixed 
with the brick-earth so that each brick forms, as it 
^vore, a fire-ball, and becomes thoroughly burned 
throughout, instead of being merely hiked, as is the 
case of much kiln burning. The fuel used in clamp 
burning is domestic ashes. The ashes are collected 
in large fie^ps, and sifted; the siftings, or dust, 
which are called soil, being mixed with the brick- 
earth, and thoroughly incorporated With it' in the 
processes of “ soiling ” and “ tempering,” whilst the 
coarser cinders, or “ breeze,” are used as fuel. A 
smafl quantity of coal and wood is also used in 
lighting the clamp. 

The soil, or sifted ashes, materially assists in pre¬ 
venting the contraction of the raw bricks whilst 
drying, and the sulphur contained therein appears 
to assist in.coloring the bricks wheD burned. 

If the “ Lotion method ”'of brickmaking & used 
in other districts great care is required, or disastrous 
results may ensue. Thus, coal dust is used in some 
districts instead of ashes, 0 and provided an undue 
proportion is employed, a whole clamp of bricks may 
be* destroyed by 6verhe8t’ng. A case of this sort 

V W 

* Soil, i.e. ashes, must not be confounded with soil, vegetable 
mould , whioj is in some places mixed with stiongolaj, to render it 
milder. 
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occurred *nahy ye^rs.ago at Lampeter, in Wales, 
wherS ar? Islington brickmaker sent, and u being* 
too conceited to make inquiries or to receive infor- 
mation, he set light to a clamp lje Jiad prepared with 
coal, containing 70,700 bricks; and in a very short 
time the whole kiln was in ^onc general blaze. The 
man was farmed and took to his Jpeels/and, unlike 
Lot’tf wife, he tdVned not back, neither looked behind 
him. Even from the heights leading to Landoyery 
the reflection was quite enough for him; nor did be 
stop till he reached London,#be?ng, as he said, afeared 
they would catch him*and put him in prison! ” 

Other cases, less dramatic but nc? less disastrous, 
have occurred since in other districts. 

3rd. Breeze .—This is a casual mixture of binders, 
small coal anti ashes, such as is collected by dustmen, 
from which the finer portion has been removed by 
sifting. Its chief use is to produce sufficient heat tp 
ignite the powdered fuel (“ soil ”) mixed with the 
clay of which the bricks are made. For this purpose 
the cinders or breeze is distributed in layers between 
the courses of bricks, the strata of breeze being 
thickest at the bottom? • 

* The quantity of breeze required varies much with 
the quality of the^earflh. The usuti proportions for 
eyery #100,000 bricks are about ^5 chaldrons of the 
sifted ashes, mixed with tluj brick-earth, and about 
12 chaldrons of the cirMers or breeze to light the 
clamp. 

The quantity of fuqj^fo the* live holes (Fig? 22) 
is difficult to calculate; about 2,9. may be takeil as 
the average # cost of coals and wood for ev^y 100,000 
bricks. # 
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If the proportiqn of breeze «be to‘o small,*the bricks 

* will be underburndd, and will be tender and of a pale 
colour. If too much fuel be used, there is dangpr of 
the bricks fusing <&pd running into a blackish slag. 
No rules can be laid down for avoiding these errors, 
as the management of the breeze must depend upon 
the quality of t\e earth, and can only be j.earnt from 
experiencp, somtf brick-earths being n'mch more filsible 
thart others. 

- - 4th. Sand .—The sand used for moulding London 
bricks is generally obtained from the, Thames, near 
)Vootwich, but other (local) sands are frequently used. 
This sand serves many useful purposes. It assists in 
preventing' the contraction of the clay, and gives a 
more durable surface to,the bricks. It is indispensable 
to the moulder for preventing the bricks from sticking 
to the mould. It also prevents the bricks from stick¬ 
ing together on the hacks, and from breaking up into 
“cracks’’ and “flaws” when cooling, after being burned. 
Lastly, the salt in the river sand becomes decomposed 
in the burning, and assists in fluxing the brick-earth, 
and in giving the bricks their colour. Sand which 
burns of a red tint, and so would injure the colour, 
cannot be used for London stock bricks. In some 
other parts of ’cite country A re(J burning sa^id is 
largely employed. f « ^ 

As the sand must be quite dry before it can be 
used, it is spread out to dry‘in the sun in thill layers, 
which <are repeatedly raked over, so as to expose 
evely particle in succession t $o the sun’s rays. Some 
bribkpiakers spread the sand on’ the floor ol a small 
kiln, if oi^e is available, but this method of drying 
is seldom advisable. 
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Fig. 5^-General pla» of a ffifckwork. Scale 40 ft. to an in^h. 


a. The chalk-mill. f. The pug-mill.-* 

b. The cl$y-\yashing mill. G. The mcmlding stool. 

c. The pump. n. The bacK ground. 

d. The trough to the brick-earth, k.k. Clamps. 

e. Brick-earth ready to receive malm. 
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'• *2. PLANT. 

The General , Arrangement of a Brickwork f will 
be’readily lihderstfbod by reference to. Fig. r 5. The 
brick-earth is spread so as to receive the malm. The 
clay-mill (b) and chalk-mill (a) are placed close 
together in somA convenient positioip and^the malm 
is conveyed from them to the heap of brick-earth (e), 
by ‘means of troughs (n), supported on tressels. 
'Cltisc to the brick-ear^h, and immediately behind the 
moulding stool (g), is placed ,tho pug* mill (f), and 
iv, frchit of the moulding stool is the hack-ground (h), 
which should, if possible, be laid with a gentle fall 
toward? the cl,amps, which are placed at its furthest 
extremity. These arrangements are, of course, much 
modified hy the circumstances of the locality. 1 

The Wash-mills .—The wash-mills are placed close 
together on a large double mound, sufficiently elevated 
to allow the malm to run down freely to the brick- 
earth. 

In them the material, with a sufficient amount of 
water, is converted into a cream or slurry. 

t> The Average output of horse-driven wash-mill^ 
working 10 .hours/a day, may be takon at about 12 
cubic yards of ffialnj, or sufficient t for making *$000 
malm bricks. Power-driven mills have a sombwh&t 
larger outputs No drivers are required for horse- 
driven mills. 

Th e'day-mill consists,of a ^circular trough, lined 
with" brickwork, and In thisf tough the clay is mixed 
witli fhe pulp from the chalk-mill,,and is cut and 
stirred by t-nives and harrows put in motion by two 
horses or bv mechanical Dower. until the whole mass 



Fig. (fc—Plan of clay-wa^hih^f mill. 
a. billet from the chalk-mill. b. Outlet to the shoot 
' * TT . d.d. Cutters, c. Pump. 
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* 

Fig. 8. —Parts qf ^lay-wasfiing mill. 

a. Grating and outlet of mill. 

b. 'Knives or fcuttels. 
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is reduced to the conristency of cream, whin it passes 
through a brass s grating (Fig. 8) into the trough 
and is conducted to the brick-earth which has, been 
spread and*' heaped do receive it. The framework of 
' this mill is very simple, and need not be described 
in detail as its construction is clearly shown in 
Figs. 6-8. ^ 

The knives, or cutters, (d </), are placed in two sets, 
four in each. They are fixed in an upright position, 
alid steadied to their, work by chains, and by being 
bolted together with bblts passing through tubular 
distance pieces, as shown in Fig. 8. The knives cut 
the clay and clear the way for the harrows, (c c) which 
are similar to those used for agricultural purposes, 
and are merely suspended by chains from {he timber 
framings The pump (e) is worked by The horizontal 
wheel (f), Fig. 7, which is provided with friction 
‘rollers on its rim, for the purpose of lifting the lever 
(g), which raises the lever of the pump by means of 
the spindle (n). The outlet to the shoots is simply a 
square trough made of 2 in. planks. It is furnished 
with a brass grating, or strainer, shown in Fig. 8. The 
bars are' J in. wide and J in. apart, so that even small 
stones will, not pass through. This grating, is fixed 
in grooves, so thdt f it can be lifted out of its place by 
the handles, when required. To keep the ctoy-mdl 
in full work‘4 diggers and 2 wheelers are required. 

The chalk-mill (Figs. 9'and 10) is much smaller 
than the clay-mill, but, )ike it, is a circular trough 
lined with brickwork ami ^partjy filled with water. 
The ..chalk is ground ,by ,the action of two heavy 
wheels with spiked tires, made to revokve by either 
v one or two horses or by mechanical power. The 
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Fig. 9.—Section and^lan of chalk-mill. 
a ‘ a • Grinding-wheels. • ♦ 6 *Inlet from pump, 

c. Outlet to clay-washing mill. 

° f * 
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Fig. 10.—Details of chalk-mill, showing grinding 
wheel (front view and section), and mode of connecting 
axle-tree of grinding whefcls to the centre shaft. 
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trough is supplied *witb # water Ijy p pump, the level 
of which k worked by the machinery of the clay- 
mill, $nd as the chalk becomes groifnd into slurry'it 
passes, by means of a shoot or trqughf inty the clay- 
mill. The construction of one of these wheels h 
shown in detail in Fig. 10. It is necessary that thej 
should accommodate themselves to the level of the 
chalk'in the trough, and to effect tl&s, the framing 
of which the axle-tree forms a part, is secured to.the 
centre shaft by a staple, as shpwn in Fig. 10, which 
allows the wh<ile of the tinuboflng to rise or fall, as 
may be requisite. I’ll©’centre shaft is a bar of iron 
steadied by being built up in a mass of brickwork. 
The yoke beams are kept at the proper height, and 
their weight supported by common light chaise wheels, 
about 2 ft. 6 ki. diameter, which run on the outside 
of the horse track. The mill represented'"!:! these 
engravings is mounted for two horses ; many chalk- 
mills, however, have but one, though two are necessary 
for most clay-mills. 

To keep a chalk-mill in full work 2 diggers and 
1 wheeler are required. 4 

At the present time the primitive hor^e-driven 
wash-mill has been, in many instances, replaced by a 
similar mill driven b)* a portable, engine. This is 
n\ore regular, more powerful, ami at the same time 
more economical, as a horse is far from satisfactory as 
a soured of motive power. I 1 lie construction of the 
mills are not materially altered by this charge, the 
most noticeable difference *6eingca greater compact¬ 
ness of tiie framework, a simple pulley on top of <the 
central shaft # taking the pfoce'of the long beams.' An 
excellent 'description of a wash-mill of this description 
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was given in the “ .British Olay worker*’ for April, 
1901, page 10. 

' The mechanical parts of power-driven wash-mills 
are supplied, rtadyJbr use, by several firms of brick- 
machinery makers. 

The pug-mill used in brick-making is a conical 
tub (Fig. 11)^ with its larger end uppermost-, in the 
centre of whicl? is a revolving vertical shaft of iron 



Fig. 13.—Horse-driven, iron-cased pug-mill. 


to which are attached horizontal knives, inclined so 
that the clay is slowly forced downwards by their 
motion. It may be made of either wood or metal, 
but must be very strong. The top and bottoni knives 
are called force knives , and their use is merely to 
for^e the earth through the mill and out at the 
ejectment hole; all the other knives are furnished 
with cross knives, which assist in cutting the clay, 
and breaking up any hard lumps that may not have 
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been broken up' by the previous wintering and 
turning o\^r. In order to feed tb$ mill, an inclined 
barrow-run may be laid up to it, to enable the wheeler 
to tip the .clay in at the top. 

The construction of a pug-mill is shown in Figs. 11, 
12, and 13. 

The lasltoiam^d is particularly lar^cfand powerful 
for a horse-driven pug-mill. The cylinder if a strong 
casting, on a massive iron basement, and provided 
with two cast mouth-pieces for # the discharge of the 
pugged clay, one on«cacJi side 1 at the bottom. These 
mouth-pieces may have sliding doors lifted, to iiiePeasO 
or diminish the area of tlfc* orifice, so as to cause the 
clay to t)e more or less pugged. This vs valuable in 
adapting tjie mill to pressing small pipes, etc. 

This mill*makes about three revolutions per 
minute, when worked by the power of one horse. 
The cylinder is 21 in. diameter inside, and 54 in.Jhigh* 
the total height to top of the vertical shaft is 87 in. 

Much better results may be obtained from pug- 
mills driven by mechanical power, as tho*c operated 
by a horse can only gyre so slight a treatment. In 
a ,mechanically driven mill the knives are^broad^r 
and strorkgerp-ftnd mij the material much more 
thoroughly. 

• Whbn engine-driven pug-mills are used it is not 
unusual # £or them to be horizontal instead of vertical. 
(See Chap. VIII.) 

The Cuckhold (o iniFig^ll) is an instrument for 
cutting o^f lumps of Jempfc&ed clay as it is ejected fr©m 
the pug-mill. Ite shape $,nd •construction are shown 
clearly in tie illustration, so that it r^uires no 
particular description. 
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The Moulding Stool (Fig! 14) is quite different 
from that used in most parts of the countiy, It has 
a rim at each end, to keep the moulding sandifrom 
falling off,’and provided with a stock board (which 
forms the bottom of the brick mould), and with a 
page, which is formed Of two rods of | in. iron, nailed 
down at each end to the wooden rads omwhich they 
rest. The use of the page is to slide the raw bricks 
more readily from the moulder to a convenient place 
from whence they are put on a hack barrow by the 
“taking-off” boy. The moulder, vdien at work, 
stands near the middle of the stool, with the page on 
his left hand, and his assistant, the clot-moulder, on 
his light. TJie moulding sand for the use of the 
moulder and clot-moulder is placed in separate heaps 
at the opposite ends of the stool, ana the tempered 
clay ne'arly opposite to the moulder. There is no 
water-box, but a tub is placed on the stool, into which 
the strike is thrown when not in use. The pallets 
are placed at one end of the page, and close to the 
moulder’s l^ft hand. These particulars will be fully 
understood by reference to Fig. 14. 

The Brick Mould (Fig. 15) is made of sheet iron, 
in four pieces, riveted together at angles, and 
strengthened With woo'd at the sides only 1 ." The 
bottom of the mould is detached, and forms the 
stock board. * 

The Stock board is a £iece of wood plated with 
iron rdund the upper edge, and made to lit the mould 
accurately, but easily. At reach corner an iron pin 
(a, F’g. 15) is driven into the moulding stool, and on 
these pinr the bottom of the mould rests, the thick¬ 
ness of the brick being regulated by the distance to 
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which the pins arC driven bel'ow the' top ot‘ the stock 
board. The hollQw in the bed of the bribk is pro¬ 
duced by a rectangular piece of wood, called a thick, 



Vj’iG, 15,—Isomotrical view of jtrick mould, with its 
detachid bottdui or stock board. 

of the size and shape of the hollow required, which 
is fastened on the upper side of the stock board. 

The Strike is a smooth piece 6f wood about 10 in. 
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long by l^in! wide anti J in. thick, which is used to 
remove th» superfluous clay from the mould. 

ffie Pallets are pieces of board l in. thick, and' of 
the gxact width of the mould, but jitout J in. longer. 
Three sets of pallets, twenty-six in each sot, are re¬ 
quired for each moulder. • 

The Hack Barrow , Figs. 1G and l'J, is - of a pecu¬ 
liar construction. It consists of light frame, 
supporting a flat top of latticework, on which,the 
bricks are placed in two parallel rows, thirteen in 
each row. Thfee of these “ f jfJ-bearing ” barrows are 
required to each moulder. • • » 

The proportions of the barrow ai*e important; it 
must be t skilfully made so as to be well b&lancs4 and 
not require any unnecessary energy to drive. 

There should be some arrangement of steel 
springs or rubber to prevent the bricks being jtaed 
and damaged in transit. For many purposes bow- 
springs are the most satisfactory and durable; 
rubber cushions arc good, but soon become hard and 
useless. 

The Hack Ground occupies the space between the 
moulding stool and tlTe clamp. It should* be well 
drained,is desirable that it should be ofi a 
slight fall towards tfie cttimp a* «this lessens the 
labour of wheeling. The foundations of the hacks 
are slightly raised. It is 4 >f importance that the 
barrow-runs between the hacks should be perfectly 
even, as any jolting o£ the hack barrow would. injure 
the shape of the raw bry^S, which, when first turned 
out of tfie mould, are vciy soft. For this reason Ibng 
strips of iron are sometimes laid on the grgund. The 
hacks are placed 11 ft. apart, measured from centre 
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to centre, their lepgtty varying according tb the shape 
of the ground (see p. 69). t 

It is very difficult to say what extent of f hack 
ground should *be allotted to each moulding stool, 
as this varies greatly in different ytfrds. In round 
figures, the quantity of land required may be stated 
as from 1-} to 2 acres for each moulder, but this 
includes the wlWe of the land required for the several 
purposes. 

3. PROCESS OF MANUFACTURE, 

Glaj/ Digging .—The first turning over of the 
brick-earth should take plase in the autumn, in order 
that •it may have the benefit of the winter frosts 
before being used. The vegetable mould and top 
soil having been wheeled out of the Way, the brick 
earth is turned up three or four spits * deep, and laid 
on a level floor, prepared for the purpose, and banked 
round to prevent the escape of the malm in the 
process of maiming. 

The quiyitity of clay required per 1000 bricks is 
variable, more strong clay being required than when 
milder qualities are used, on account of its greater 
shrinkage. 

It is generally calculated that rn acre 1 ft. deep, 
or about 1000 cubic yards of clay, will make 1,000,000 
bricks, but strong clay., will require from 1820 to 
2000 cubic yards. For practical purposes the 
quantity may be thus approximately stated— 

Strong clay—2 cubic yv.ds per 1000 bricks 
Mild clay—If cubic yard per 1000 bricks. 

* A “ spE ” is tho depth of a out made by a spade in digging 
s clay; it varies, according to the spade used, from 7 to 11 inches. 
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Maiming.-^Ii hak b$en before explained that only 
the b£st London stock bricks aro made entirely of 
maln^, though the process of malmirfh is resorted to for 
other descriptions of bricks wher? th® quality of the 
clay* renders ik unfit for brickmailing without this 
addition. It will, therefore, # be readily understood 
that the qyantity of malm mixed with the clay in 
the ordinary process of brickmak : ag varies very 
considerably, so that it is impossible to predict ^hat 
quantity of malm should be used; this must be left 
to the judgment of the brickjnalker in each particular 
case, according to the quality of the earth. 

The process of maiming requires but little descrip¬ 
tion. Water having been pumped into the «nills,^halk 
is wheeled to the chalk-mill, and clay to tTre clay- 
mill, and \v1kmi the mills arc in motion the chalk is 
crushed and ground by the wheels, and rolls .through 
the outlet into the clay-mill, where both chalk and 
clay get well mixed by the harrows, and the* liquid 
malm flows out of the clay-mill through the brass 
grating to the troughs, by which it is conducted to 
the heap of brick-earth. As the hedp becomes 
covered, the troughs <*re shifted, so that y»e malm 
shall be^equally distributed over gvery part of «he 
heajv 

# WJien the wliole of the biick-carth is passed 
through the wash-mill and ^o converted into slip, it 
is run <nto specially built earthwork tanks, termed 
“ wash-backs,” where it is left to settle for a* month 
or more, until it has ife^he sufficiently consolidated 
to bearli man walking over it. As the solid portion 
of the malip sdttles, thS cldhr water is drained off 
from time to time, and may be returned to the 
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wash-mills to be flse<j over again. • When^he mass is 
sufficiently firm, the soiling is begun. 

' Soiling. —The* proportion of ashes depends, very 
much on the quality of the earth, but may be stated 
approximately al about 35 chaldfons 'for every 
100,000 bricks. The #soil is laid on the top of the 
malm or mahned earth, the thickness £>f the layer 
depending on that of the heap, about *3 in. of'ashes 
being allowed for every spit * of earth. 

The brick-earth is .then allowed to remain undis¬ 
turbed until the moulding season, ^hich generally 
commences in April. The fifst process of the actual 
manufacture is*- f 

Tampering .—The heap of solid material in the 
wash-back, prepared as above, is turned over by 
spade labour, and the ashes thoroughlj incorporated 
with it,-\$itcr being added if necessary to bring the 
mass to a proper consistency. The tempered clay is 
then Wheeled on a barrow to the pug-mill, which, as 
before stated, is placed close to the clay heap, and 
immediately behind the moulding-stool. 

Pugging .—The tempered clay being thrown in at 
the top <?f the mill (Fig. 12) gtadually passes through 
it/'and in so doing becomes so thorougjjjv kneaded as 
to be of an uniform colour, the ashes being equally 
distributed through the mass. In a horse-.drivetn 
mill the quantity of clpy pugged is about cubic 
yards per hour, so that a’horse working lb hours 
per diem will grind 12£ cutyic yards of clay, or 
sufficient to make^G250^^icks; but in a power- 
driVen mill of good design, twice this quantity may 
be obtained. * ' \ 


Sec footnote on page 88. 
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As the clay issues firom the pag-mill it is cut 
into block-like fnasses by a labourer, and placed 
ready/or the moulder. 

If # the moulding process does proceed as fast 
as the pugging,‘so that the clay will not be im¬ 
mediately used, the clay, as »it comes out at the 
bottom of tie mill, is removed with tjie 'cuckhold, 
and covered with wet sacks to prevent it becoming 
too dry for use, or it may be used at once. y w 

Moulding .—Before commencing moulding, the 
moulding stool ^Fig.J 4) is provided with two heaps 
of dry sand, a tub of water, in which to place *fche* 
strike, a stock board and ^rick-mould/and three sets 
of pallet^. Everything being in readiness, apd a 
supply of tempered clay having been placed dn the 
stool by the feeder, whose business it is to carry the 
tempered clay from the pug-mill to the 'moulding 
stool, the dot-moulder , who is generally a woman, # 
sprinkles the stool with dry sand, and taking a* dod, 
or dot, from the heap of tempered clay, dexterously 
kneads and moulds it roughly into the shape of a 
brick, and passes it to the moulder on her left hand. 
Xhe moulder, having sprinkled sand on the stock 
board, an<J dftshpd the mould (Fig. <15) into the sarfd 
heap d!i his left h^nd, places* the mould on the stock 
board, &nd forcibly dashes the clot*into it, pressing it 
with his fingers, so as to force the clay into the 
angles o*f the mould. He then, »vith the strike, 
which has been wety wetted in the water-tub, 
removes the superfluous«p8y, whfch he throws batik 
to the clot-moulder to be remoulded. The mould is 
then lifted ciff the stock board, and plac^l by the 
moulder against one of the pallets, which he catches 
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' MOULDING" AND HACKING 

dexterously with fys fingers, andf turning out the 
raw brick upon it, slides it along'the y age' to the 
taking-off boy, and, lifting up the empty jnould, 
dashes it into die eand, and replaces it on the,stock 
board, preparatory to moulding & second brick. 
When he has moulded one set of bricks, he scrapes 
away the s^nd which has adhered tv the mould 
during the operation, and then proceeds with a'nother 
set* A moulder and clot-moulder, with the assistance 
of a feeder, a taking-off boy, and two men to wheel 
and hack the briclA, will make atjput 5000 bricks 
r between 6 AM. and 6 p.m.; bbt this quantity is often 
exceeded, some moulders # being able to make 1000 
bricks in an hour. 

Hacking !-- 1 The ra\v brick is removed from the 
page by the taking-off boy and placed on the hack 
barrow (5 igs. 16 and 17), and when the latter is loaded, 
dry sand is sprinkled over the bricks, and they are 
carefully wheeled away to the hack ground. The 
man then takes a spare pallet and places it on one of 
the bricks, which he carries between the two pallets 
to the ground, and sets it up carefully edgeways, 
taking care in removing the pallets not to injure the 
shape of the soft brick. One of the pallets Js replaced 
on the barrow, <vad with the’ othyr another tfrick is 
removed; and the'process is repeated till the twenty- 
six bricks have been placed on the ground, when the 
empty barrow is wheeled back to the moulding stool. 
In the> meantime another barlow has been loaded, and 
is f 'ready for wheeling to^he hack ground. Three 
hack, barrows are required, so that one of them is 
constantly being unloaded upon the hack ground, 
another loading at the moulding stool, and the third 
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being wheeled' to* or fronn the hack ground. Thus, 
jbwo men art necessarily employed' in the operations 
of wheeling and hacking. The hacks are set lip 
two bricks in width, the bricks bcjng placed about 
\ in. apart at right angles to the length of the hack. 

After the bottom row of oac hack is completed, 
a second liaek is commenced, to give thy bricks time 
to harden before a second course is*laid on them. 
When the second course is commenced, the biicks 
must be placed fairly on each other, or they will be 
marked, which yijui$s their Appearance. The hacks 
are carried up in this way until they arc 8 brick? 
high, when they are left /or a few days to harden 
To protect the bricks from frost, wet, or intense heat 
straw, reed$, or loo-boards and hack-caps arc provided, 
and laill alongside the hack, and with these the 
bricks are carefully covered up at night, anTl at shell 
other times as the weather may render necessary., 
When half dry, they are sc inf led (literally, scattered), 
that is, set slantwise and farther apart, to allow the 
wind to pass freely between them. Each t row slopes 
in the opposite direction to the one below it, so that 
each brick lies exactly across three others. Apart from 
protecting tly?’^ from sun and rain* they.receive no 
furthttf attention yntil sulIiSiently *d«ry for burning. 
The time required for drying varied from three to six 
weeks, according to the weather. 

Hand-made bricks 1 cfee in drying about one- 
' fourth of their weighty and in drying and burning 
about one-third. The <v*fi’age df machine brickA— 

9 f ° f 

those made of the stiff plastic clay—do not lose »more 
than half thti above amount from evaporation, and 
are, therefore, of much greater specific gravity than 
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hand-made ones* iThe artificial drying of bricks 
over flues can, of course, only be car/ied on where coal 
itf available and sufficiently cheap; it is theiv more 
economical than “hacking,” as the number of spoiled 
bricks is much less when artificial drying is used. 

Clamping * (Figs# 18 to 22).—A clamp consists 
of a numbey of walls or necks, 3 bricks thick, 
about GO bricks long, and 24 to* 30 bricks' high, 
placed in an inclined position on each side of an 
upright or double battering wall in the centre of the 
clamp, the upright c be*ng of tjio sjune length and 
^height as the necks, but diininishing from 6 bricks 
thick at bottom to 3 bjdcks thick at top. The 
side$ and' top of the clamp are cased with burned 
bricks?. 

The process of clamping requires great skill, and 
its'practical details are little understood, except by 
, the workmen engaged in this part of the manufacture. 
Scarcely any two clamps are built exactly alike, the 
differences in the methods employed arising from the 
greater skill or carelessness of the workmen, and local 
circumstances, such as the situation of the clamp, and 
the abundance or scarcity of burned bricks available 
With which to form the foundation ^d the outside 
casing. o„ * * 

The most nauseating fumes often arise from the 
stacks of bricks made*and burned in this manner, 
which tend to make the immediate neighbourhood of 
one of these clamps anything ^but a desirable place for 

, * This manner of burning brfftk should not be confounded with 
the process called “clamping” in some parts of Great Britain, 
remote from London, which ('onsisL in burning brinks in a temporary 
kiln, the wtf'ls of which are generally built of “ green ” or unburned 
bricks. 
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a residence, especially during the' ho J, close months of 
midsummer which is the period faring which the 
greater amount of this kind of brick burning is done. 
This is due to the use of ashes, fretjyeAtly mixed with 
decomposed animal and vegetable matter, in the 
process of burning: pieces of bone, and other nitro¬ 
genous substances of a similarly , objectionable 
character, not being infrequent. 'The^following 
description may be regarded as typical of the best 
methods of construction, the details being varied in 
different localities. The readeV should remember that, 
in it, the term dose hotting signifies stacking-b*ick% 
so that they shall be p<*rfectly close’ to each other; 
and tha t y scintling means stacking bricks witli spaces 
between t^em. 

Foundation .—The ground is first carefully 
drained and levelled, and made perfectly firm*and 
hard. The exact position of the clamp having been, 
fixed, the ground is formed with a flat invert, whose 
chord is equal to the width of the intended clamp 
The object of this is to give a lift to eacl^side of the 
clamp, to prevent the bricks from falling outwards as 
the breeze becomes consumed. The ground being 
preparedfbbajirojv-roads or “ tramways ” of, sheet iron 
are lflfid down between the** hacks,* And extended to 
the chimp ground, to give an e'asy motion to the 
barrows. 

Upright .—The upriglYt is the first portion to be 

built. It is commence^ by building about 45 ft*, apart, 

two 9 in. battering w?4^ of burned bricks laid 'on 
*. r * ♦ 
edge, which are germed cjose lydts, the length of each 

wall being eq'ual to the thickness of the upright, which 

at the bottom is 6 bricks thick, or about 4 ft. G in, t 




















scintles in clamp. 

It should be understood that the direction of the scintles, as well as that of the paving below it, 
are changed f<^r every neck, so as to correspond with the upper work, as shown in the figures. 
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(their height is K courses, or, about. 6 ft.). Between 
these bolts aline is*stretched, by whif.h the^ upright is 
built true. The ground between the bolts is paved 
with burned btfickh laid on edge, to exclude the 
moisture of the ground. Upon this 'paving arc laid 
two courses of burned biricks with spaces between them, 
termed saintly, In the bottom course of scintles the 
bricks *pre lakh*diagonally about 2 in. apart.’ The 
secpnd course consists of burned bricks on edge, laid 
across the lower one, in lines paraded to the ends of 
the clamp, and also 2* in* apart. Jn laying these two 
of scintles, a live hole r is left about 7 in. wide, 
the whole length of the upright; and, on the com¬ 
pletion of the second course, the live hole is filled up 
with faggots, and the whole surface covered over with 
breeze, which is swept or scraped into jhe spaces left 
between tlic bricks. On this surface is placed the first 
course of raw bricks, laid on edge and quite close, 
beginning over the live hole. Over this first course 
of raw bricks is laid a stratum of breeze 7 in. thick, 
the depth being increased, at the ends of the uprights 
to 9 or 10 inches, by inserting three or four bricks on 
edge among the breeze. The 'object of this is to give 
an'extra lift to tlw ends. The first course of bricks, 
it should be observed, is 'laid all headers. Ove- the 
first layer of breeze is laid a second course nf raw 
bricks on edge, all stretchers. This is covered with 
4 in. of breeze, and at each* end are inserted’two or 
three bricks to increase the li|t still more; but this 
time they are laid fiat, not leeways. Upon the 4 in. 
layer of breeze is laid a header bourse of raw bricks 
laid close^ and on this* 2 in. of breeze, .without any 
, extra lift at the end. To this succeed stretcher and 
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header courses 8f raw^ bricks on edge, laid close 
up to the *top <^j the clamp, a laj*ir of breeze, not 
more* than ij in. thick, being placed on the top of 
each^oursp, except on the top course, Vhicli lias 3 in. 
of breeze. The top of the upright is finished by a 
close bolt of burnt bricks. The upright is built with 
an equal batter t»n each side, its widtfi diminishing 
from six bricks lengthways at the bae*?’ tO three 
bricks lengthways at the top. In order that'the 
upright should be perfectly firfy, it is necessary that 
the bricks should U) wqll tied in at the angles; and, 
in order to obtain the proper width, the bricks ai^* 
placed in a variety of positions, so th^t no very 
regular l^nd is preserved, as it is of more con*^[fience 
to keep th# batter uniform. » 

The close # bolts first commenced, wi'ich Iprm 
the outer casing of the clamp, are not built close to 
the raw bricks, there being a small space left between? 
the clamp and the close bolting, which is filled up 
with breeze. The close bolts, however, are built with 
a greater batter than the ends of the upright, so that 
they just touch the latter at the lfith course, above 
which the clamp is built without ary external casing. 
When, hcAvweij the upright is topped, and* whilst the 
top close bolting ms going on, the casing is continued 
up to *the top of the clamp. This upper casing is 
called the bedowhvj , and consists of five ftr six courses 
,of burned brick laid fiat, forming a casing 4J in. or 
half a brick thick; a*d above the fitli course tjie 
bricks are laid on e^ge,4fffming a still thinner casing 
only 3 in. thick* Whey th$ weather is bad? and 
during th§ letter part of the brickmakiitg season, 
a little extra bestowing is given beyond what is here 
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described. The gr^at art in clamping consists in the 
proper construction of the upright, af the stability of 
the clamp depends entirely upon it. 

Necks .—The remainder of the plamp consists 
of a number of necks <pr walls leaning against the 
upright, ^hey are built in precisely the same way 
as the upright, ^is regards invert, close bolts, paving, 
scintling^'m'oeze, and end lifts. But there is this 
essential difference, viz. that they are parallel walls, 
built in alternate co¥:rs?s of headers and stretchers 
laid on edge, each heading course" in one neck being 
opposite to a stretching course in the next neck, and 
vice versa. fl The thickness 8f each neck is made up 
of three*bricks lengthways in the heading' courses, 
and ten bricks edgeways in the stretching courses. 
The „neqks» arc close bolted at top, and bestowed 
in the same manner as the upright. When the last 
hecks diave been built, the ends of the clamp are 
close bolted, and bestowed in the same way as the 
sides. This operation completes the clamp. 

The number of necks on each side of the upright 
may be extended to eight oy nine, without an ad¬ 
ditional live hole ; but if this limit be exceeded 
1 additional live hofes are yequbed. Atfcordi/fg to the 
judgment of the Ibrjpkmaker or the demand for bricks, 
the live holes are placed seven, eight, or nine'neclts 
apart. It is” not necessary that the additional live 
holes should pass under the centres of the necks, and it 
is /pore convenient fro form eath live hole so that the 
facu of the last-built neck srmil form one of it^s sides. 

Firing .—To light the o’amp, live lilies or flues, 
7 in. wide'and 9 in. high, are left in the centre of the 
' upright, and at every 7th, 8th, or 9th neck. These 
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live holes extend fhrough the*wh&e thickness of 
the clamp, |nd filled with faggtjjs. In the close 
bolting surrounding the clamp, two bricks are left 
out opposite the end of each live 1 ho#c, and to each 
of these openings a fire is applied made of coals and 
wood heaped up in a brick fireplace built round the 
opening, and»kno^vn by the name of a d<yjil*stove. 

Th’e fire soon ignites the faggot* and, ^Jjacent 
“ breeze/’ It is kept up for about a day, until ,tho 
faggots in the live hole are thoroughly ignited, and 
as soon as this is found to bh flic case, the firing is 
stopped, and the mouth* of the live hole closed ujj^ 
with bricks and plastered ^ver with cky. 

The ejamp then continues to burn without atten¬ 
tion until the whole of the brqeze is consumed,* which 
takes from tlirhe to six weeks. 

The time of burning varies considerably.* If*thc 
Hues are placed nearer together, the burning may bo 
completed in a fortnight or three weeks ; but, ff time 
is no object, the Hues aj'e further apart, and the 
clamp is allowed to burn off more slowbg and regu¬ 
larly—producing better bricks. 

• In firing a large clamp with many live •holes, it 
should b| tegijn at one end only, thc # live lidles 
being fired in sucqpssion, one*after th« other. 

• Th« bricks at the outside of thfc clamp arc under- 
burned^ they arc called burnovers, and Arc laid aside 
for reburning in the next clamp that may be built. 
The bricks near the li^e holes are generally partially 
melted and run tojjctln^n masses called clinken ?or 
burrs. "The bricks which are not fully burned are 
called place bricJcs, and are sold at a low griee, being 
unfit for outside work, or situations where they will* 
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be subjected to m\ich # pressur<?. The clinkers are sold 
by the cartload, f for rockwork in ^irdeiy^, concrete 
and similar purposes. * 

Great care ir required to avoid the production of 
a large number of*imperfectly burned'’brick's. If the 
clamp is badly constructed the bricks will not be 
sufficiently- heated and instead of being sound and 
slightly^vitrified they will bo excessively porous, 
weak and “ shaky.” 

Another system of 'damping is to begin at one 
end and to follow with the necks ip one direction 
gmly^ .This is done when the clamp ground is partly 
occupied by the hacks, so qs to render it impossible 
to commence at the centre. When this system is 
adopted, the clamping begins with the creation of an 
end-wall, termed the upright and outride, which is 
made to-barter very considerably on the outside, but 
of which the inside face is vertical. As regards 
dimensions and modes of building, the outside and 
upright is built in the same way as the ordinary 
upright, but it has, of course, no live hole under it, 
the first live hole being provided in the centre of the 
2nd or 3id neck. In this style of clamping the necks 
aro°all upright. The live holes are placed nt every 
1 8th or 9th neck, *,s in the‘usual system. 

Paving .—The practice with regard to paving with 
burned bricks,is very variable. Some clampers omit 
it altogether; others pave Only where clamping for 
the first time on a new clamp ground. 

! 'Scintlcs .—When burnedVyjicks are scarce, as in 
buifilii\g the first clamp on a new ground, the' second 
course mayjje laid with raw bricks, this^is, however, 
p. very objectionable practice. 
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Live Holes.— -The life holes # arcsometimes close 
bolted at the sitfes, to prevent tl& # breeze from the 
scintlGs falling into them. 'This is not* often done, 
and iis utility is questionable. 4 i 

Breeze. —Sonic clampers put the 7 in. stratum of 
breeze on the top of the scinPles, instead of placing 
it over the 1st course of raw bricks; very frequently 
the breeze is dispensed with after th«r 2 jn. stratum, 
with the exception of the top layer. All clampers 
agree, however, as to the necessity of having the 7 in., 

4 in., and 2 in. layers. 

The several descriptions of hand-made b*icl^ ^ 
made for the London market are known by the 
following; terms :— * 

Cutters •—These are the softest, and arc used for 
gaugeef archers*and other rubbed work. 

Malm*. —These are the best building T> ricks, ’and 
are only used in the best descriptions of brickwork 
their colour is yellow. 

Seconds. —-These are sorted from the best qualities, 
and are much used for the fronts of buijdings of a 
superior class. § 

• Pavioars. —These are excellent building bricks, 
being soitnj, hard, welj shaped, anti of gpod colour. 
They must not tc confounded wkh paving bricks, 
having nothing in common with tlftm but their name. 

Rou^h Parlours — These ftre the roughest pickings 
from the paviours. * 

Pickings. —These %re good bricks, but soft, and 
inferior to the best pavie^s. * * 

Washed Stocks. —These arc the bricks commonly 
used for ordinary brickwork, and are a p<jpr kind of 
malm brick. 
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Grey StocJcs. —These are' good‘.bricks, bjit of 
irregular colour, aid are not suited fp face*work. 

Rough Stocks .—These are, as their name implies, 
very rough as Regards shape and colour* and* not 
suited for good work, although hard and sound. 

Grizzles .—These ar$ somewhat tender, and only 
fit for insidd work. * * 

Pla<xJivck$. —These are only fit for common 
purposes, and should not be used for permanent 
erections. 1 

Shuffs. —These are unsound and fuK of shakes. 

Ihirrs or Clinkers. —These are only used for 
making artificial rock work for cascades or gardens, 
concrete,,etc. t 

Bats .—These are broken bricks, and are«~efuse. 

Pressed 0 Bricks. —These are made* by using a 
portable‘press when the bricks are partly dry ; usually 
before scintling them (p. 93). 

Front or Facing Bricks. —These are made in the 
same way as stocks, but are fired in kilns, usually 
of the downdraught type, in order that they may 
become coloured in an attractive manner. Conse¬ 
quently, ho breeze is mixed with the clay nor is solid 
fuel allowed to edme into contact with /hfc bricks. 
The colours so pVoduced—mottled, plum, purple, 1 *and 
plain red—are entirely due to the burning and liot th 
added chemicals, though 4 sifted breeze is sometimes 
added to the clay for the darker tints. Such bricks 
are in great demand. 

4. COST Oft MANUFACTURE. * 
c * 

Clay .—The cost of brick-earth must depend very 
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much ou the circumstances of tlie locality, out it is 
, usually conjidereX to be worth 6(ft >to 2s. per 1000 
bricks,• exclusive of getting. ( * 

Chalk—The cost of chalk is trifling where the 
works have the advantage of water carriage, as it 
can be brought to the canal whhrfs round London at 
3 s. per ton. 4, To»this must be added *th<3 cartage, 
which, in some cases, is a serious expert,se.^. . 

Sand. —The above remarks also apply to .the 

moulding sand, which is brought from the bed of the 

Thames, near Wcohvlch, in barges to the canal wharfs 
; » ° 

at 3s. per ton, a ton being about 1 \ cubic yard*. * T<a* 
this must be added cartage, and laboui* in drying the 
sand to lmke it fit for use. 

It is difficult to say what quantity of sand is used 
per 1000 briclA, as it varies with the chvyq but the 
cost may be taken approximately at from (jdr to fO d. 
per 1000 bricks. 

Breeze. —The quantity of breeze required varies 
according to circumstances; the proportion may be 
taken to range from 12 to 20 chaldrons per 100,000 
bricks. The cost may fye taken at about 5s. Gd. per 
chaldron. 

Sailin'*]. -j- The cost, of soiling‘cannof be ve*ry 
accurately ascertained. The quantity of “ soil ” re¬ 
quired* depends much on the qudflity of the brick- 
earth ; £5 chaldrons per 1*00,000 bricks may be 
•considered a fair average. The cost per chaldron 
may be taken at 3s. Gdt to 5s. To this must bemadded 
the cost, of barrowi;ig if the clay heap, 14s. to 
per 100,000 IjricJts. « , • 

Coals and Wood. —The quantity of faggots re¬ 
quired will t depend on the number of live holes. # 
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This item of expense is very trifling, say 3s. 6d. per 
100,000 for faggots and coals to liglu the vlamp. 

Water .—The water required forche washing-mills 
is pumped intq,the troughs as before described, and 
v as shown in Figs. 6 and 7. 

That used in tempering the clay is pumped 
v or brought itp buckets from the nearest *pond on the 
' works,^ It is impossible to make any calculation as 
to c tJie proportionate cost of the necessary supply of 
water to a brickfield, as it forms a portion of the 
cost of tempering, and dmnot be lepswated from it. 
^ Machinery and Tools .—The average cost of the 
machinery and*tools required in a “ London” brick¬ 
field x>f the\simplest type is about as follow^:— 


« c£ ?, d. 

Chalk and clay mills, together .... £4‘0 to 70 0 0 

Pug-mill . . 32 0 0 

Cuckhold ... . 050 

For each moulder are required— . . . 

1 moulding-stool, complete, at. . . 2 0 0 

1 mould „ ... 0 10 0 

3 sets of pallets, 2G in each set . . at 10*. 1 10 0 

3 bearing-off barrows.at 20s. 3 0 0 


In addition to the above arc required a few 
planks, shovels, barrows, buckets, sieves, and othep 
articles, the aggregate cost of which ^ is t difficult to 
estimate. », % 4 • 

A barrow of entirely different construction k) that 
employed in “hacking ” is used to convey the bricks 
to the clamp. On it the brieks are set quite tlose to 
each other several courses high. These are known as 
“cwwding” barrows. Tht^are driven at such a 
speed that the wheelers must run with them and not 
simply walk. # ' * 

No builclings are required for the actual manu- 
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facture, though a* drying and» storage shed are 
convenient. Stalling may be required. 

If®labour-saviag appliances are used; and engine 
power is employed instead of horses, the cost of 
installation’ will bo much greateV. Under such 
conditions and making a reasonable allowance for 


hack-caps and loo-boards, which are now .generally 



Fig. 23.—Crowding barrow. 


used instead of straw, for protecting the bricks from 
the weather, the following figures will be found 
reasonably accurate * 



Fur 500,01)11 

bllCltH pel 

For l.ooiyioo 
bricks per 


neat nil. 

wea-sun. 

Clay waeli-mill and*clmlk-mill . . 

. Wo 

£80 

Pug*mill and accessories .... 

. ♦ 40 

60 

Engine.. 

60 

80 

Shed and moulding-stools .... 

10 * 

15 

Mouldtf ... * 

4 

6 

Portable press. 

. 15 

15 

Tram-rails, wagons and haulage . 

. 00 

120 

Sheds, offices and stables . jjf . 

•. 150 

220 

Washbacks . . . #. 

. 25 

40’ 

Hack-caps and loo-boards .... 

. 120 

4150 

Barrows, palXits, Spades, etc."*. . *. 

. 26 

40 

• - 


£010 


£926 
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Many bookmakers estimate £l per 1000 bricks 
annual output, but this is too low/for a small yard 
at the present d£y. (■ * 

The present cost of production for bricks made 
as described iii this chapter, near London, may be 
taken as follows v 


n l’cr 1000 bricks, 


Rent and^oyalty. 

£ 

0 

s. 

2 

d 

0 

'Ashr*!!. and fuel. 

0 

3 

G 

Removing top mould. 

Digging earth. 

0 

0 

2 

0 

0 

7 

Soiling and tumvig earth , . . 

0 

0 

6 

Chalk and oxpenee of washing 

0 

1 

4 

lagging.‘. 

0 

0 

G 

Moulding. 

0 

5 

0 

Sand . \ . . . . C. 

0 

0 

G 

Cov r boards .... . . . . 

0 

0 

2 

Packing and clamping. 

O' 

2 

0 

Bolting, sorting, etc. 

tp 

0 

3 

Loading.. 

0 

()• 

G 

Implements, etc. ... . . 

•Superintendence. 

0 

0 

G 

0 

0 

G 

Interest on capital . 

0 

1 

0 

Rad debts and repairs. 

0 

1 

G 

Preparing backs, obtaining water, making 




roads, building, ollico expenses, etc . . 

0 

2 

0 


1 

2 

6 


Prices vary so greatly * in different localities, 
hqwever, that no “ average ” figures can be perfectly 
accurate. * 
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, CHAPTER I V7* 

HANb BRLCKMAKING IN SUFFOLK ANlV LINCOLNSHIRE. 

Two kinds of bricks are maile in Suffolk, viz. reds 
and \yhitos. L> The latter arc much esteemed for their 
shape and colour, and large quantit/es *;e dm ually 
sent to London for facing buildings. 

White bricks are made in ih^ny parts of England, 
but the Suffolk* whites have the pre-eminence over 
all others. ’ '* 

Some of the white bilcks made near Lincoln are 
notorious for swellhuj when laid in work,, \Hiich 
causes^ thsm to throw off’ the mortar joints, and 
renders it impossible to make use of tb^m in good 
work. The clay from which these bricks are made 
extends from the Witham northwards as ,far as 
the Humber, and apparently possesses the same 
property throughout this distance, the bricks made 
from it at various points between the Witham and 
the Humber having the common defect of swelling 
£fter burning. 

The Humbo'r silt has been successfully used for 
making large nifmbers of bricks ror the Grimsby 
£)ock£ and town. These bricks are remarkable for 
their cqlour, which varies in the sainb brick from 
dark purple to dirty white, passing through various 
shades of blue, red, and yellow, jn the space of tjvo 
or three inches. The afft, when first dug out ofifche 
bed of the fTuyiber, is »i a dark blue colour*which 
soon, from exposure to the air, changes toti brown. 
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\ ' i 

The bricks Liadq for the Docjc Company were 
burned in close clamps—fired witty layers of small 
coal, but witjhout* coal-dust or ashes/being 'mixed with 
the clay as in London brickmaking. With the first 
clamps there was" much waste, the .quantity of fuel 
being excessive, and the bricks were cracked and 
made brittle in consequence; but tlig experience 
obtained by thjj_ first trials has led to the production 
of a sounti well-burned brick, with, however, the 
peculiar colour above mentioned. 

Kilns as well as 'damps are used in this part of 
Lincolnshire, their construction being similar to that 
' of the kilns in general use in the Midland Counties. 

Machine-made bricks are also produced. 

In Suffolk only two qualities of red bricks are 
distinguished, viz. outside and inside four qualities 
of vdht.e bricks are recognised, viz. best, 2nd, 3rd, 
and murrays. 

‘ Clay .—The supplies of brick-earth are chiefly 
derived from the plastic clays lying above the Chalk, 
although blue clay is occasionally used. 

The clays in most parts are too strong to be used 
alone, and have, consequently, to be mixed with a 
wldte loam, a milder earth, or with chalk. 

Tendering —The clay is turned over in‘February 
and March, and income parts of Suffolk it is passqd 
through a wash-mill, but this is not generally the 
case. v % 

Tempering is sometimes performed by spade labour, 
but a pug-mill is no;v gcnei^liy used. 

* Moulding .—The brick mould* is of wood, shod 
with iron ; the dimensions vary slightly »according to 
the naturfc of the clay, but are usually as follows: 
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' . . # • f * 

9 1 in. long by 4}^*iri. wi(^e and in. deep. There is 

no hollow formecf in the bottom off Jhe brick for the 
* mortar joint. Brates moulds are seldom used. 

Sea sand is commonly used in ^he process of 
moulding, for sanding the mould anft the table. 

o 7 n 

A “ strike ” (p. 84) is used for taking off the super¬ 
fluous clay frgm the mould. 

Drying .—The bricks are not dried/on flats # as in 
the Midland Counties, but are taken directly fijom 
the moulding-stool to the hacks* Sheds are used in 
some yards, and ^drying-housed flrith fined floors arc 
used in winter for pantile^ and kiln tiles, but not fo& 
bricks. 

The length of a hack is about 70 yards® and Qach 
moulder will keep four hacks going. 

Th^ time required for drying in the hacks varies 
according to the weather, but may be said^o-aveilige 
about eighteen days for red bricks. White bricks dry # 
rather more quickly. 

The contraction of the-clay in drying amounts to 
about l in. in the length of a brick, and, ij’ properly 
burned, the shrinkage in the kiln is imperceptible. 

Burning ,—The construction of the kiln is quite 
different fr£>m thg,t of the kilns used in other parts *of 
England, having two archefl furnates running its 
whole length underneath the floor, rhich is formed of 
a kind of latticework, through the openings of which 
the heat Ascends from the furnaces below. The bricks 
are commonly set in the Join in bolts two bricks long 
by ten on; but some fypickmakSrs prefer to cra& 
them in the alternate courses, in order to admit the 
heat more freely. The *jad \ised is coal % and the 
quantity consumed is about half a ton per 1000 for 

I 
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white, and 7 cwt. per 1000?,for red pricks. The time 
of burning is abp&jt 60 hours for white, qnd 40 hours 
for red bricks; wfiite bricks requiring a greater heat 
than the redr } ones to bring them to their proper 
colour. 

During recent years this type of kiln has largely 
been replaocd by downdraught, arri continuous 
kilnsv« , b 

>,>Gost of Manufacture. —This, in a well-managed 


yard, is approximately— 

„ Per 

1000 bricks. 

' L ■ £ S, d 

Clay digging . . . . ... 0 2 0 

Tempering. . . . 0 10 

.Moulding .... . .046 

Drying ... ... . . ...’006 

Moulding Band. 000 

Barrowing from hacks and setting kiln . . 0 ° l 9 

Burning*.0 2 6 

Drawing kiln . . ... 0 0 6 

Stacking. ....006 

Oal, about. .070 

Rent, royalty, tools, and ropairs.0 6 6 


£1 4 6 


CHAPTER VI- 


hand BUICKMAK1NG IN NOTTINGHAMSHIRE AND 
NEIGHBOURING COUNTIES. 

• i 

TJhe mode of making brifok in Nottinghamshire and 
the aeighbouring counties, including Derby, Leicester, 
and parts of Lincoln and Staffordshire, presents 
several peculiarities, of which the principal are— 
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1st. The us$ # of roliers for*crushing the brick- 
earth* 

2ftd. The use bf “ copper ” moulds. 

3i‘d. The hacking of the bricks yr#Icr cover. 

The use of “'copper” moulds has been for some 
years gradually extending to ofher districts, and will 
probably, sootier or later, become general for the 
manufacture of superior qualities of ha^d-y?ade bricks. 

The old houses in Nottingham are built with vt#y 
thin bricks, much of the old brickwork gauging 10^ 
in. to 4 courses «in height, including mortar joints. 
These bricks are of a dark red colour, and were “tfrad£ 
in works that have been lcAig since abahdoned. The 
bricks nov; made are much thicker, the w.alfs of mkny 
new buildir^s gauging 21 in. to 7 courses in height, 
or about 13J iA. to 4 courses in height^ including 
mortar joints. The common bricks are of ‘a very 
uneven colour, which arises partly from the manner 
in which they are set in the kiln, and partly from the 
want of care in selecting-the clay and the quantity 
of limestone ground up with it. From this circum¬ 
stance the fronts of m^ny of the new buildings 
lwae a mottled appearance, which is extfremeby 
unsightly. • # • . 

In many brickworks the earth usfcfl is not plastic 
clay, bui a very hard marl, which ctlnnot be brought 
into a state of plasticity by till ordinary processes of 
weathering and tempering without bestowing upon 
it more time and labour ^han would be repaid bf th<^ 
value of the manufacture article. It is, therefor* 
ground, and reduced to any state of fineness required, 
according to # tne number of sets of rollers used and 
the gauge to which they are worked, all hard lumps 
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and pieces of limestohe,* wfych would‘otherwise have 
to be picked outj^y hand, being crushed^ to powder, 
so as to be comparatively harmless'’- » 

The advances and disadvantages of the use of 
rollers may be thus briefly stated— * ' 

1st. Much valuable material is used which would 
not bo available for bricjcmaking by the 
process*? r described in previous chapters! 

°,nd. The process of grinding, if properly con¬ 
ducted, greatly assists the operations of the 
temperer by bridging the earth into a fine state, 

, quite free from hard lumps. 

ird. On the other hard, the facilities afforded by 
the use of rollers for working up everything 
!J that is not too hard to be crushed by them, 
make many brickmakers fail to pay 1, proper 
•regard to the nature of the material. A 
common practice is to work the rollers to a 
wide gauge, so that comparatively large pieces 
of limestone pass through without being 
crashed. Where this is the case, it need hardly 
be said that the bricks are worthless. They 
may appear sound, and may have a tolerable 
face, but* rain and frost soon destroy them, 
and, in 'situations where they are exposed to 
the weather, they will become completely 
perished in a few years. 

The following description of the mode oi making 
bricks at Nottingham appliqs^with sufficient accuracy 
^ the practice of the bffok-yards for many miles 

* oTo prevent damage to the rollers, all pebbles and hard stones 
must be picked out by hand'before 1 grinding. 1 Wltare the brick-earth 
used is mifih mixed with gravel, tho only resource ir the uso ot the 
^ wash-mill. 
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round. It will; o£ coursj, be understood that in no 
two yards is the manufacture carded on in exactly 
% the saene way; tlnfcre being differences in* the designs 
of thg kilns, the arrangement of Ihc buildings, and 
other point's of •detail, which may*be regulated by 
local circumstances, or which, ftom the absence of any 
guiding principle, # may bo left to chance; the general 
features, however, are the same in all^ases. 

Brick-earth .—The brickmakers of "^ottingljain 
and its immediate vicinity derive their supplies of 
brick-earth from, tl?o strata df fed marl * overlying 
the red sandstone on whfch the town is built, j^Jiicb 
in its turn- rests on the JJoal Measures. The marl 
abounds # \vibh loose and thin layers of*.s \kernj, or 
impure limestone, and in marry- places contain^ veins 
of gypsum, or,*as it is called, plaster stone , which are 
extensively worked near Newark, and ofliw pledbcs, 
for the manufacture of plaster of Paris. 

The water from the wells dug in these’strata 
is strongly impregnated with lime compounds. 

The colour of the bricks made at Nottingham and 
in the neighbourhood js very varied. For making 
facing bricks the clay is selected with great care, 
and only fcej-taiu beds q^e used. F(fr common bridks, 
the earth is takeiyis it comeh, and ike colour is very 
ifreguiar and unsatisfactory, varying from a dull red 
to a dirty straw colour. Sortie of the marls burn of 
. a creamy white tint, and*have been lately used with 
much success in making ornamental coping and 
other white ware. 

m — 

* The term marl used hero has reference to an earth of «. friable 
nature which does ufit adhere to the Hfade when dug, and cannot be 
cut like a plastic clay. It must not bo confused with*the marls of 
the London district, which contain finely divided chalk. 
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Stones and^pebhles are pitfkecl out by hand, but 
the pieces of limestone are generally‘left to be crushed 
by the rollers, and much bad material isf worked up 
in this way which'could not be used if the tempering 
were effected b^ treading and spade labour only. 

There are, however, many beds which are suffi¬ 
ciently fr^c from limestone not to require grinding, 
and when tlies^ are worked the rolfers are not used. 

For making rubbers for gauged arches, the clay 
is carefully picked, and run through a wash-mill into 
pits, where it remairfs until by evaporation and settle¬ 
ment it has attained a proper degree of consistency. 
I'he clay for this purpose is generally mixed with a 
certain quantity of sand to diminish the labour of 
rubbing* the bricks to gauge, the proportion varying 
according to the quality of the clay., The sand used 
for .this, pm pose is the common local rock sand, which 
burns to a red colour. 

General Arrangement of the Works .—The hilly, 
nature of the ground offers great facilities for drain¬ 
ing the workings and for bringing the ground into 
cultivation' again after the clay has been exhausted; 
so that it is not unusual to trect a works near to a 
main road, and tp sell the land between the two for 
building pftrpos($. •. ' ' 

The proprietor of a brickworks usually rents the 
required land from the owner of the soil, at an agreed 
price per acre, and in addition to the rent pays for 
all cla,y dug, whatever its quality, at a set price per 
thousand bricks made anc\ sold, exclusive of those 
usfcd for the erection and repairs of the buildings on 
the works. n * , v 

The arrangement of the several buildiligs varies 
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with each yard*; bjitthe priifcipV^ oiv which they are 
laid out is the ’same id all cases, viz. to advance 
-towards the* kiln j,t each process, &C> as to avoid $11 
unnecessary labour. This will ho understood by 
inspection of Fig. 24, which, it mu$t*be understood, 
is not an exact representation # of a particular brick- 



Fig. 24.—Gcnc.til view of a brickworks. 

* 1. The face of tlio workings. ** 

b. b. Heaj*s of brigk-oarth, dug m the aulAimn, to be worked up 
the blowing season, afttTr being mellowed by tho winter frosts. 

c. The clay-mill or crushing rolls. •" 

*d.d. «Tho working floors, generally 10 yarjs wide. 

R. The hovel or drying shed, % 

f. The Jfiln, 

g. Spaces for bricks stacked rlady for sale. 

works, but a diagraift* to explain the principle ^of 
arrangement usualiy followed. The pits (a), fr$m 
which the clay # is dug, *re at, the rear of the Vorks, 
and at some little distance from them is placed the 
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clay-mill (c)J w&ch, to sive labour, in* wheeling the 
clay, may be shifted from timd to time* as the workings 
recede from the kiln by the exhaustion c 1l the^lay. 
This is, however, ndt always done, as, where the mil] 



lioes been fixed in a substantial manner, the saving in 
labour would not repay the cost ofVe-erection. 

Clay-mill .—The machinery used in grinding the 
% clay is very simple. It consists of one or more pairs 
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ot cast-iron riders* (Fig. 27), set veiy cfose together 
in a horizontal position/ and driven by a horse who 
wall^ in a l circular track, and, byj means of the beam 
to which he is attached, puts in motion a horizontal 
bevelled driving-wheel placed at«tHe centre of the ^ 
horse track. An engine is more satisfactory than a 
horse for driying these rollers, being both lpore regular 
and more power! ul. 

Figs. 25 to 27 represent a onc-Iforst? mill with a 
single pair of rollers 18 in. in diameter, and 30 in. long. 

In these illustrations the lettering has the follow¬ 
ing significance:— * 

a. Horso beam, 12 foot long, from centre of liorsc tract to oontre 

of driving-wheel * . 

b. Bevelled driving-wheel. 

c. l’in ion? . 

d. driving-shaft, 1^ m. diameter. 

e. Umversul joint. 

//. Spur wheels. — 

{i g Cast-iron rollers 18 in. diameter and 32 in. long. The roller 
maiked ;/' is longer than the other, having a llango round 
each end by which the roller g is kept in its proper position. 
Tho roller marked g is connected by the universal joint 
« with the driving-shaft d. 
h. Wooden hopper. * 

i /. Cast-iron standards to support the hopper. 
li It. Axles of rollors. * 

11. Bearings for the axles h It. These bearings are nfado to slide 
or <tho liottym plate m , in order that*the gauge of tho rollers 
.^jpayMje adjusted at flleasurp. • 

m. Bottom plate, qp which the hearings re%f. 

n. strengthening bar. 

o o. Adjusting screws, by wliicty the rollers can 1x3 set to any 
gauge, according to tile degree of fiiiencs>,*to which the clay 
w required to be ground. 
y. End beam of framing. 
q q. Sides of framing. # f 
r. Balance weight to horse^eam. 

* 

From tht?se#details itf wilHjc seen that a horizontal 
shaft, connected at one end witli one of the rollers by, 
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an universal'joint, and having a bevelled pinion at the 
other end, communicates the motion' of the driving- 
wheel to the roller^ by spur-wheels keye*d on ^heir 
axles. The clay is tipped in a wooden hopper placed 
over the rollers, knVl passing slowly between the latter 
falls on a floor about ft feet below them, where it is 
tempered for the moulder. t «. 

Thjs floor is^inclosed on three sides with brick 
walls which 'support the wooden framework of the 
machinery. The clayjs prevented from adhering to 



Fig. 28.—Double crushing rolls. 


thevsurfaces of the rollers by strong knives fixed on 
their undersides. • 

Many clay-mills have only one set of rollers, but the 
addition of a second set (Fig. 2d) is a great improvement. 
In this case, the bottom rollers are placed allnost in 
contact with each other, and should be faced in the 
lathe to make them ^erfectlj^ 1 true. If only one set 
be *used this is a needless expenst, as the gauge to 
which they are worked is too^vide foivufy advantage 

to be derived from it. 

* 
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When the tollers‘are not faced ift th£ lathe, they 
are cast upright*in loan/ moulds, which insures great 
% accuijacy ill casting, and renders tuning unnecessary, 
where only one set of rollers is employed. The 
arrangement oft the rollers, whenotJvo or more sets 
are employed, is shown in Chap. VI., Figs. 43 to 45, 
which shows, the construction of the clay-mills used 
in Staffordshire. f * 

It cannot be too strongly insisted tfpon that the 
machinery should be boxed up close, so as to prevent 
stones or clay from clogging The wheels, as where 
this is not done the .machinery will unavoidably 
become deranged in a very short time. 

Fig. 29 is a diagram showing an improved arrange¬ 
ment of*the ordinary clay-mill, in which- the horse 
track* is raiscij. to the level <5f the top of the hopper, 
the whole of the machinery under the hopper being 
completely boxed up, so that no dfrf or stones can 
lodge on the wheels. The driving-wheel is placed in 
a circular pit lined with brickwork to keep up the 
horse track to the required height. 

In all but the more isolated districts Inore power¬ 
ful rolls driven by eifgine-power are now ^ used (see 
Chaps. VJ. and VIII.) , * 

Th« quantity of \$ork performed wiH, of course/ 
.vary greatly, according to the distance between the 
rollers and the consequent Oneness to which the clay 
is ground. One horse-mill will grind sufficient clay 
to keep six moulders fully employed. , 

The length of tin\6yluring which a clay-mill 
last in good working condition is chielly regulated J 
by the we/r *of the rollers.* If the iron is*of very 
uniform'quality, and care be taken to f)ick out all 
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the pebbles from thV clay, a pair of rollers will last 
many years. t 

Wash-mill, — r J^ho wash-mill if* only^ used in the 
manufacture of arch bricks, and does not differ from 
that employed in other places (p. Td)! 

The Pug-mill is comparatively new to Notting¬ 
hamshire bnck-yardsf the tempering v o r the clay, 
after‘grinding, being formerly effected by treading 
and spade labour. Instead of the clay being tempered 
directly after grinding, it was, at one time, deposited 
in damp cellars ,for a year or' more to ripen. This is 
no longer the case. * 

The Moulding Sand ysed is the local rock sand, 
which burns to a red colour. In making White bricks 
this is a great disadvantage, as it causes r&Rstrcaks. 
The sand is o.ily used to sprinkle upon the table to 
prevent the clay from adhering thcrqtp.* j^and 'with 
a sharp grit is preferred. 

The Moulding Table is shown in Fig. '30. It 
comprises a sloping plaiik (a), placed at one end of 
the table to enable the moulder’s boy to deposit the 
clay on the table. At ,the same end (n) of the table, 
*the tempered clay is deposited. A sand-box (c) is 
not always fixed. In, many cases it is a detached 
box, on ttiree l,pgs, placed* close ,fc> the moulding- 
table# | 

The part of the table onVhich the clot is moulded 
(d) is near the centre. 1 

The clot is put int,o the mould at (e), immediately 
in front of the water-W (f), ih which the mould# 
dips his han^ls each time he moulds a brick. * A slip 
of wood jo) oh whicl/the ’plane rests jn order to 
raise it from the table, that the moulder may take/ 
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become wet abd ^slippery, ana *innt for deceiving the ' 
bricks. I 

Jn the loperation of moulding.! the moulder stands 
in front of the table, with the water-bgk immediately 
in ffont of him, the tempered cla^ r#t his right hand, 
and the sand-box at his left . m The boy who takes off 
the newly made bricks, and brings back the empty 
mould, stands dh the side of the tablG opposite th<^ 
moulder, to the rig]it of the wateifcbo*, in which he 
washes his hands after each journey, to prevent the 
clay from drying on them. , * \ 

The cost of*a moulding-table varies according to 
the care with which it is made. Such a one tt$*shown* 
in the illustration will cos? about 30s., and y ill last, with 
occasional repairs, for several years. The«pq*rt where 
the bricks are moulded soon becomes worn, and has 
to be cased, as shown in the illustration^ This casing 
extends over the part where the brick is tlaken off by 
the carrier boy; but, as the wear is not unifQrm over 
this space, the casing is. in two or more pieces, the 
part where the brick is moulded wearing much faster 
than the others, and requiring renewal sooner. 

Brick Moulds .—A A one time the moulds were 
made of wood, but these have been almost entirely 
supersqde^ by brass, ot, as they are technically called,- 
“ copper ” moulds. 

'Ae mould has no bqftom fts in the London 
practicj, nor is it placed upon a raised moulding- 
board as in Staffordshire ; but rests on the moulding- 
table itself, the top fcnd bottc^n beds of the bri^ 
being formed at tjvo dfstinct operations with a little 
instrument /aljed a pla#e (p.,132). 

There-are several different ways in Vhich these. 

K 
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moulds are f made. Sometimes The bfrass work is 
merely an inside lining, screv' ed to a wooden mould; 
but, the best construction appears to be that shown 
in Fig. 31, in f^hich the mould is of brass, cast in four 
pieces, and rivet xl c together at the angles, the sides 
projecting half an inch ^beyond the ends. Each cast¬ 
ing has a flange at top and bottom, forming a rim 
half an inch wide all round the top and bottom of 
the mould. The Outside of the mould is cased with 
woou, secured to the brass by the rivets. To give 
a hold to the latter, janh pair is passed through a 
piece of sheet copper, as shqwn. These moulds are 



costly, and formerly a pair of moulds cost £2, but 
they may now be had for £1 5s. the pair. 

It will be seen, by reference to the engraving, 
that the brass overlaps the woodwork all round the 
mould on each side, and these portions of the mould 
wear away very rapidly, so that the bricks made at 
the close of the season are considerably thinner than 
those made at its commencement. This renders it 
neeessary to renew the projecting 0 rims from time to 
time aS they become wprn down with use, and this 
will require to be done every season if the mould 
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% has been in con^tfint us& It 'is an expensive opera¬ 
tion, as the new rim hay to be bribed on to the old 
part,*and tliis mv^st be done with gre^t nicety, and 
so aa to make a perfectly flush joint on the inside 
of the mohld, o*r the latter wouhf Ce rendered use- * 
less. The cost of plating a }l5ir of moulds is nearly 
the same as Wioin original cost, and therefore it would 
be preferable to use the moulds unti Y they are quito* 
worn out, and then to replace them with new ones. 
The expense of replating witb.^ brass has induced a 
trial of iron rims, but they liave not been found to 
answer. 

The moulds for making quarries*are somewhat 
different, only two of the sides bciim *cased »with 
wood, whilst the others are stiffened by strengthening 
ribs c*ast on tha sides of the mould. 

r rhe use of copper moulds is .c<'o!n>-d’ to* the 
making of building bricks, and quarries for paving 
floors, their weight and great cost preventing their 
employment for larger articles. 

The Plane (Fig. 32) is usually made 0 jn. long by 
3 in. broad, with a handle at one end. Its use is to 
Compress the clay in the mould, and to work over 
the top cWld bottom b#ds of the bfick forgive tHem 
an even*Surfaee. # * 

# The Strike (p. 34) is not used. * 

The Clapper (Fig. 33^ is dimply a piece of board 
12 in. by 6 in. with a haifdle on one side. It is used 
to flatten the surface^ ^of the bricks as they lie on 
the floors, and the brinks are also beaten with # it 
during the process of hacking, to correct any \*arping 
which may ha^e taken place in the fir.'it stage of 
drying. 
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Dressing Bensh (Fig. 34). -J-Vhis is simply a stout 
* bench, to which is fittecJa plate of cast iron, on which 
the feest frbnt bricks are rubbed or polished, to make 
them perfectly true and even; the wo/kman, at the 
same time*beating them with a w>$d§e-shaped beater,* 
tipped with iron, called a dresser, Fig. 35. This 
operation tcuigh^ns the brick, corrects # ajiy warping 
which may have taken place, and loaves the arrises# 
very sharp. 0 

The Flats, or working floors, are prepared with 
care, by levelling and rolling,^so as to make them 
hard and even, and arc* laid out with a sliglj,yall^so , 
that no water may lodg£ on them. .They are well 
sanded, and constant care is requisite tef keep,them 
free fron^ weeds. Their usual widtl* is* aljout 10 
yard?i. In urtfavourable weather a single moulder 
will sometimes have as many as 7000 blocks on the 
flats at once, for which an area of from 300 to 400 
superficial yards will be required. This, however, is 
an extreme case, and in good drying weather a 
moulder does not require more than half # that extent 
of floor. # 

% * The Hovel, or drying-shed (E, Fig. 24), in which the 
bricks a^e hacked, generally forms two sides T>f a 
rectangtiMr yard # adjoining *the public road, the kiln 
being placed as close to the hovel # as practicable, and 
the working floors or fkats "In the rear* of the latter. 
By thi^ concentration of* plan, the distance to which 
the bricks have to be % carried between the successive 
processes of moulding,frying, flacking, and burning 4 
is reduced to#a mihimum. This is important* if the 
raw bricks are'shifted by haifd and not by barrows. 

It is generally built in the roughest and cheapest# 
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manner possible, witl/l)pen sides' r.nd a tiled roof, 
supported by wooden posts of brick piers ; the width 
of the hovel is abofit 18 ft., or rather mor6 than, the - 
length of a hath, but the eaves are made to project a 
couple of feet orW beyond this distance, in order to 
give additional shelter the rain, for which reason, 
as well as fop the sake of economy, the eaves are 
'carried down sosJow as to make it necessary to Stoop 
to pnter the slied.' 

Some hovels have 0 lies under the floor, the fire¬ 
places being placed in a pi‘c sunk at onc/md of the hovel, 



Fig. 36,—Drying Hoop with flues. 


and the chimney at the opposite end (Fig. 36). In some 
drying-hquses the flues are made to return nearly /oj 
the furnaces before they are le^l into /he chimney, so 
that the letter i^ close *cO the former. Tii/se flues 
are used when the demand for bricks is so great that 
sufficient timq cannot be 4 allowed for drying in the 
open air, and also during ‘inclement season's. The 
sides ©f the hovel are then walled up with loose 
uiickwork to retain*the heal' No specific rule can 
be 'givqn for the relative sizes of Vhe h^vel and the 
drying floor. The common practice appears to be to 
*make them of the same length, which allows ample 
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,room, and enables* the mouldtj’ to keep a portion of 
his shed always availabit as a dryjng-floor when the 
weather is *too wet to allow of the bricks being laid 
out cvn the Hats, When this is the cas/ the moulder 
protects thfe rawf bricks from draug'AtS, by surrounding 4 
them with a skirting, so to^poak, of planks. This 
is a very necessary precaution, for the c^iwents of air 
from* different parts of the shed v/>uld cause the* 
bricks to dry unequally, and thoy # would crack ajid 
become unsound. Matting is.frequently hung up at 
the sides of tin hovel for this purpose, and is also 
used in some yards to prevent the liner clay^, wWm 
tempered, from drying t<v rapidly. , 

The above description applies to tflic ordinary 
hovel, but the best front bricks are dried wholly 
under cover in a brick hovel enclosed by walls on all 
sides, and furnished with Hues, by which The place is 
kept at a regular temperature. The expense of con¬ 
ducting the whole of the drying under cover in this 
manner is too great to allow of its general adoption 
for common bricks made by hand. 

Machinery for jw^ssiny Bricks .—In some yards 
1 presses arc used for pressing front bricks, and with 
considerable success.* It is, ho\Vover, questionable 
whetlnJf'pressedbricks are&sduraWe as tliose dressed 
*by kand, though the latter are becoming more and 
more scarce. In making machinery for this purpose 
the gr£at desiderata are # to make the metal mould in 
which the brick is compressed so strong that it shall 
not spring on the application* of the power; and # 
that the piiton Shall exactly lit the mould : when, 
from bad wotkmanshfp or tong use, thjp is not the 
case, the clay is forced between the piston and thfc 
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mould for a'short dis^nce, leavings q, slightly raised 
edge all round the^ide of thef brick. 

‘Without enterihg upon a comparis6n of* the ' 
respective merits of machine-pressed bricks , and 
<’those dressed bf hand, it may be pbinted out that 
the operation of dressing on the bench requires an 
experienced workman, whilst a comnjon ilabourer can 
*use a machines* For this reason machine-pressed 
bripks can be produced much cheaper than those 
dressed by hand, and^ there is little inducement to 
employ the latter process. # 

m « Kifr'i .—The kilns used vary considerably both 
in design and, constructive principles, Formerly 
“Scotch kilts” were usually employed for common 
bricks, alicT (< downdraughts ” for facing bricks, but in 
recent years continuous'kilns (p. 49) have replaced 
intermitteni.jjiuis on account of the greater saving in 
fuel. For common bricks, where the output is not 
sufficient?'to justify the erection of a continuous kiln, 
the Scotch or “ Scove ” kiln is still used. 

The kiln shown in Figs. 37 to 42 is of this type, 
though rather weak at the angles. 

It consists of four upright walls, enclosing * 
rectafJgiflar chamber The Hoof sunk a brut 4 ft. 
below the general surface'of the groimd, ana vis not 
paved. The doorways for setting and drawing* the * 
kiln are merely narrow openings at the ends of the 
kiln, raised a step above the* ground, and aboii't 5 ft. 
from the floor. The fire-holes fire arched openings 
[opposite each other o^i the sidles of the kiln, lined 
with fire-bricks, which require to be renewed from 
time to timq, generally dVery Reason. The width of 
these holes is reduced to the required space by 
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temporary piers o£ brickwork, si as to leave a narrow 
opening about 8 in. wide And aoout ft. high. This 
frill be? understood by reference to Fig. 40, in which 
the daijk shading shows a fire-brick linir/g; and the 
unshaded paVts the temporary piers? 'These last are 
pulled down whenever the fire-brick lining requires 
to be renewed.• 

In many kilns, however, the fire-h^fes are made 
at once of the requisite width, and finished at top by, 
oversetting the bricks on each.side till they meet, 
instead of being arched over. 

On each side of the kiki a pit is sunk to thojfsvoi 
of the floor,* and covered vjith a lean-to roof, which 
protects tin; fuel and the fireman from th<* weather, 
and prevents the wind from setting against thfi fires. 
The walls of thokiln are about 3 ft. thick, and are 
built of old bricks, rubble stone, and t^ie r*rVs3«of Hie 
yard. No mortar is used, as the use of lime would 
destroy the brickwork, under the intense heat to 
which the walls are exposed. The bricks are there¬ 
fore set in loam or fire-clay, if the latter can be 
readily procured; it usually can be bought from 
the neighbouring collieries. 

Very £#0£it care is requisite in drying a rfewhy 
built kiln^or the avails will \>q cracked at the first 
firing, and the thicker the walls the greater the care 
necessary. 

Instead of being built with walls of parallel 
thickness, resting on arches, as in the example*just 
described, some kilns ai> built with walls of great 

* In order to sav^expenso, this type of kiln is frequently erected 
on the ground-lavel, but the fires are then more affected wind than 
when the kiln is partially sunk. 
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thickness at the bottc^n, and diminishing by set-off^ 
until, near the tqp of the kin, they are comparatively 
thin. Many kilns also are provided ^ith Passive? 
buttresses ai the angles, to counteract the tendency 
which the wails 1 ’have to lift theihselv6s with the 
heat. «> 

So long ^ as the brickwork is sufficiently thick to 
retain the heat, no purpose is attained by increasing 
the strength of the walls, unless they are made so 
massive that they are unaffected by the heat ex¬ 
ternally, and heavy enough to counteract the lifting 
£by the expansion of*- the sides exposed to the 
fire. In the, one case thq walls expand bodily with 
the.heat, forming large and dangerous cracks; in the 
other,'separation takes place between thp inside and 
outside of the walls, from the expansion of the parts 
most ox^ ipffyd to the heat, and the kiln soon requires 
relining. 

Tile kiln shown in Figs. 37 to 42 is an example of 
the mode of building with the walls of the same 
thickness top and bottom; that shown in Fig. 42a is 
one of a more massive construction, and has but¬ 
tresses at the angles. The upper part of this kiki is 
formed by building, in a temporary marftaer, a thin 
parapet round <he inside of the t top of '£he walls, 
about a couple of feet in height. This expedient* is 
often resorted to for Ine «sake of increasing the 
capacity of a kiln at a small expense. * 

In this kiln the doorways^lo not reach to the top 
'of the walls, and ale arche</ over, so that the latter 
f6rm ca continuous terrace all r6uncl 4he top of the 
kiln, on ^which a tlfin paVapet is "built up in a 
temporary manner, to increase its capacity. 
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Some kilns are provided wifi? a flight of steps by 
which access is obtained!to the tojp (Fig. 41); in 
athers,® ladders are used for this purpose. Many 
kilns have also a%ind of light fenccy round top 
made of rough poles. This serves *ai a protection 





Fig. 37.—Plan of kiln at groii^d-levolshowing firing 
sheds aiftl fire-holes. * 

* i 


from falling, and as a scaffold to which screens may 
be hung in windy weayier to fteep the wind from 
setting on the/op of the kiln. 

The sizes of*Scotch kilns vftry considerably. One 
(such jus that shown in Figs. 37 to 42), 20 ft. long, 10 
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Fig. 38.—Flan of Scotch kiln, showing the roofs of the firing 
sheds (i^b), and the steps (a) leading to the top of the kiln. 



r ^ 

Fig. 39.—Cross-sectkm of Scotch kiln, Rowing the 
* construction of the fire-holes. 





141 



Flo. 40,—Longitudinal section of Scotch kiln, ta*';,**' through the 
doorways at the ends of the kiln, and showing H>ho insido of fire- 
holes. j , 



Fia. 41.—Enfl elevation of Scotch ki^n, showing doorway, onds of 
firing ihcds, and steps leading to top of kiln. 




Fig. 42a.—B uttressed kiln. 
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wide, and- 12 ft. h&h, ( will, Witt the addition of a 
parapet, burn 25,000 bricky at once, and will require 
rather more than that number of bricks for ite 
erection. The cost of such a kijn' would be from £30 
to £50, excluding the value of the materials. 

The capacity of a<{'iln may be roughly calculated 
on the assumption that ten brides require a cubic 
foot of spavin the kiln, but much, of course, will 
depend on the mature of the clay and the amount of 
shrinkage before burning. 

A well-built kill! should last for many years with 
occasional repairs. 

# 

. ‘ PROCESS OF BRICKMAKING, 

% * 

Clay digging .—The clay should^ be *dug In the 
autumn, am 1 collected in large heaps at the bottom 
of the slopes, to be mellowed by the winter frosts. 
These* heaps are shown at B, in Fig. 24. The cost 
of this operation varies from Is. M. to 2s. 3 d. per 
1000 bricks, according to the labour of getting the 
clay, and the distance to which it has to be wheeled. 

Tempering and Grinding .—In the spring the jlaj T 
should be turned, over by spade labour, l^ing at the 
same time* well watered And trodden, though this last 
operation is frequently omitted. The pebbles and 
large lumps of liihestom* are picked out by hand, and 
the clay is then wheeled tg the mill, and tipped into 
the l\opper. Sometimes the clay, after being ground, 
is at once tempered* for use oh the door beneath the 
roAlers^; but for the best brickc, it s is allowed to 
ripen for some time. 

The temperer is generally paid by the moulder, 
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who contracts for tempering, *m Adding, and tacking 
ak a price per 100C'. * The cost ofjberapering and grind¬ 
ing for common bricks is Viout Is. 8(£, exclusive of 
the cos? of horsing ov driving the mill, which is borne 
by the proprietor of the yard. / 

One temperer with a horse-ffiriven mill will keep 
one moulding-table constantly supplied, and will also 
assist the moufder in getting up his brHJflf from the 
floor. v , 

Moulding .—A sufficient quantity of clay having’* 
been prepared on the tempering floor, one of the 
moulder’s boys takes up as large a lump as lie can 
conveniently carry, and, placing it on his heart, la Ice? 
it to the moulding-table, and walking ujf tlje sloping 
plank, deposits it at the end of the table,- to tho right 
hand ctf the ‘moulder at n, Fig. 30. 

The moulder having sprinkled some dn; sand oyer 
the part of the table marked D, takes' from the heap 
of tempered clay a piece sufficient to make a brick, 
and kneads this clot with his hands on the sanded 
part of the table, so as to bring it approximately into 
shape. He then raises the clot in the air, alid dashes 
it^ with some force into *the mould, striking off the 
superfluous # clay with his fingers. J^e then clips ))is 
hands infs/the water-bok, ancj, with very wet hands, 
wqrks over the fate of the brick, sc? as to force the 
clay perfectly into the mould Jn eveiy part. He next 
takes the^plane and passes it backwards and forwards 
with considerable pressure, until the face of # the 
brick is flush with the idges of the mould, and then, 
reversing the mould, pk?nes the underside in the 
same way. The brick being yioulded, the moulder 
slides it on the wet table to his left-hand sftle, where 
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it is taken off by a second boy, who carries it, mould 
and all, to an unoccupied part of ihe floor, where be 
turns it out carefully on one of its skips, and^returns 
with the empty mould. Meanwhile the moulder has 
made another brick in a second mpuld, which is now 
ready to be taken off, and this process is repeated 
until the distance to an unoccupied part of the floor 
is too greV&vto allow of the boy’s returning in time, 
and the table is then shifted to another part of the 
'floor. 

Drying. —After the bricks have remained for a 
few hours in the position in which they were first 
placed on the floors, they arc turned on their edges 
by a boy who turns up two at once, one with each 
hand. They remain in this position a few hours 
longer, and are then 'aid flat on the opposite .side to 
tljat on which they were first placed. Careful 
moulders sprinkle sand over the wet bricks as they 
lie on the floor, so as to absorb the superabundant 
moisture, and render them less liable to crack; but 
this is not always done. 

The rfew bricks sometimes also undergo a slight 
dressing with the clapper, nr are pressed when half 
dry, to take off any roughness at the edges, and to 
correct any alteration of foiTn which may have taken 
place on turning them out of till mould.' In some 
cases, they are scraped with a small iron scraper, to 
remove any dirt that may adhere to them. „ 

After lying flat a few hours longer, they are 
carried by the boys, three hi a time, to the hovel, 
’■'here the moulder builds i'hcm into hacks 50 bricks 
long and 14 courses high, each hack containing 700 
bricks. A.s the bricks are hacked they are batted 
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with the clapper^ to‘correct anw warping 'which may 
Iiave taken place whilst, lying on^ the floors. The 
•bricks* remain in the hovel until they are ready tor 


burning. 1 , j 

The time allowed for drying \4Rries with the 
weather, the size of the kihn, and the demand for 
bricks. JSomq^brifck makers get the brick^out of the 
hovel within a fortnight of their leaving the moulds, 
but this haste is very prejudicial to^the* soundness <,)£ 
the bricks, and as a general rqle, three weeks is the 
least time that should be allowed for drying. 

The time that the raw bricks lie on % flats 
depends solely on the wyather. In ^ooiT drying 
weather the bricks are made one day and hacked the 
next; but,at other times several days nfay' elapse 
beforS they are tit for hacking.' 

It is not very easy to separate the cost of hacking 
from that of moulding, as both operations are per¬ 
formed by the moulder. The price for moulding, in¬ 
cluding tempering aud hacking, is from 4s. (kl. per 
1000 and upwards ; 5s‘. is a common price. t 

A good moulder, if ^olely occupied in moulding, 
will turn out 2000 bricks in a day, between 0 ,a.m. and 
6 p.m.; but'as nearly oye-third of the moulderk time 
is taken,5up with # hacking, the average days work is 
not more than about 1300 per day, or between 7000 
and 8000 weekly. j # 

The dtbove description defers to the ordinary mode 
of proceeding, but foij facing-bricks additional pro¬ 
cesses are employed. Pressed bricks , as their name 
implies, are prepared by putting the raw brioks one 
at a time, when nearly ; dry, ilito a metal, mould, in 
which, they* are forcibly compressed by the action of 
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a powerful lever which? forces dp thq piston forming^ 
the bottom of the moulfl. This gives a very beautiful 
face to the brick and leaves the arrises ver; sharp, but 
bricks so prepared require a longer tune for drying and 
judicious manag’d lent in the kiln, otheiwise they 
will be unsound, and T hen exposed to the weather 
will soon perish. 

Polished\) v cks are rubbed on a bench plated with 
i-on, to make 4, thdir surfaces perfectly even, and are 
also dressed with a “dresser” as before described. 
This process is only applied to the bqst bricks, and its 
co of is i such that it is not, employed to any very 
great extent. ,, 

The contraction of the clay in drying is usually 
slight, and no’ perceptible diminution of size takes 
place in burning if the bricks have previously Teen 
thoroughly dlied. 

Burning .—The setting of the kiln is an operation 
on whibh much depends; it requires an experi¬ 
enced man, as there is a knack in arranging the 
bricks in a proper manner, to allow the heat to be 
diflused equally through the kiln, and to afford a 
proper draught, so as to obtain the greatest amount' 
of steady heat with the smallest .expenditure of 
fuel. *' f ,v 

The lower part of the kiln is filled with common 
bricks, narrow openings being left, as shown by the 
dotted lines in Fig. 37, forming flues connecting the 
opposite fire-holes, the tops of these flues being formed 
by oversetting the Tricks 9 b each side till they 
me 8 t. .These flues are of the same height as the fire- 
holes. „ r 

The best bricks are placed in the middle of the 
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kiln, and above • these again aro placed common 
bricks up to the top. k The ^ bricks are not placed 
• close* together, but a space is left all round ekeh 
brick, to allow of^he passage of the heat round it 
the bricks* in Hie successive couts^s^ being crossed 
cither slantwise, or at righif angles to each other, 
When a briGdc irsts partly on others, jy*d is partly 
exposed to the lire, the exposed part will commonly 
be found of a lighter red than tlToso to which, th^, 
fire has had no access, and this is one great cause 
of the mottled colour of the Nottinghamshire bricks. 
When, therefore, it is wished to produce bjriaJrs**^’ a 
uniform red tint, great gairc is take* to keep the 

faces and ends of the bricks in close contact, crossing 

• • » # ° 

them every few courses only. 

The top of*thc kiln being finished, tho doorways 
are built up with refuse bricks aqd Mastered bver 
with clay, to prevent the admission of currents of 
cold air. The fires are then lighted and tlic heat 
raised gradually, care being taken not to urge the 
fires until all the steam is driven off from the bricks, 
and the actual burning begins* When the fire has 
•attained its full heat, the fire-holes are • partially 
stopped vpfth cl&y, andathc top of file kiln is covered 
over wit!i earth, Jmrfs, or boards, totfhock tlic draught 
and «t steady uniform heajb is kept up until the 
completion of the burning, which generally occupies 
three d4ys and three nights from the first lighting 
of the fires. At the expiration of this time tl?e fire- 
holes are completely stepped, and the fires put out. 
The kiln shoultl then be allowed to cool very gradually, 
as the soundness of the bricksTs much det<*riorated by 
the kiln being opened too soon. 
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The fuel' employed is coal,* the* quantity f used 
being about half p tori per (1 1000 bricks, the exact 
imount depending on the quality of the fuel and the ' 
judicious setting of the kiln. TJhb cost of firing is 
[pw, as excellent #oal can be obtained at" the yards 
from 8s. Qd, per ton upwards. The small coal or slack 
frequently u^d in the early stage of burping does not 
cost more thanks, to (k per ton. 

>tu The colout arid soundness of the bricks vary 
according to their position in the kiln and the 
intensity of the heat to which they liqve been exposed. 

pearest the fire become partially vitrified, and 
of a blackish tint. Those which have been more 
favourably placed bum to various tints according to 
the nature* of the clay, from red to straw colour and 
white, and when struck together ring with a clear 
metallic»spunJ. Those which are underburned arc 
tender, of a pale red colour, and give a dull sound 
when struck together. 

The cost of setting and drawing the kiln is gene¬ 
rally reckoned at 2s. 0 d. per 1000, this including 
stacking the bricks in the yard, or placing them in the 
carts of tljo purchasers. If, however, they are not for tl 
immediate sale, an additional CcZ. us charged for 
loading the* carts from the stacks. ^ t 

The labour in firing is reckoned at Is. to Is. GcZ. pet 
1000 bricks. t u ‘ v v 

Land and Brick-cart In—The proprietor of a 
brickworks usually rents the necessary land at a price 

* Soft ooal or email coal is preferred. 

fin 8C.T10 brickyards mucli coal is wasted on th&-top of the kiln. 
As the heat has always an upvard tei^ency, the coal burned on the 
top of the kiladias very little eftVct on the bricks^ and* most of it is 
wasted in smoke and llame. 
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per acre, and in addition pa] 
arset price, whatever its qualfty, 

As the 4>rick-earth is cxhausteS, or the workings 
reach an inconvenient depth, the ground is levelled 
and again thrown into cultivation,, is, of cours^, 
done at the earliest period^ possible ; and in some 
cases the rental/jf the land is nearly made up by the 
profit derived from cultivating the dfe of the ex* 
hausted workings, so that it is impossible to give on, 
accurate estimate of the proportion which the rental 
of the land bears to the total ei)st of manufacture, as 
it must vary widely iri each particular case, ^This 
remark docs not hold good with reganj, teffhe brick- 
earth, which is paid for at the rate of $d. po£ cubic 
yard, or* 2s. per 1000 bricks, a tfiouSaml bricks 
requiring aboq£ d cubic yardtfof clay. The rates vary 
greatly, and some brickmakers only }*ay about half 
the figures mentioned. 

It must be remembered that, as above stfffted, this 
price is paid for all clay removed, whether suitable or 
not for brickmaking. For common bricks the earth 
is taken as it comes, oood and bad being ground up 
• together ; the cost of grinding being less thym the loss 
which w^uld result fjoin the rejeition of the*infcrior 
earths. • For front bricks and otherjbest qualities, the* 
clay # is carefully*picked, and the cost is proportionately 
increased thereby (see j\ H7). f , 

No#estimate can be #ivcn for the amount of land 
required for making a given number of brickas, as it 
depends on the situation of tlfe yard, the depth to 
which the workings can be carried, and the iyitufb of 
the “ clay." t $ • 

Buildings and Machinery ,—From the circumstance 


I&ICX-KARTHS . 149 

• / 
s for all clay removed at 
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that in exiting yards the buildings, have been erected 
at different times without any very’systematic plan,'’ 
it .is not very easy to ascertain what p,re th^ best, 
relative sizes of working floors, bevels and kilns, or 
what extent bf t building and plant .are required for 
working a yard to the greatest advantage. Unless the 
manufacture be conducted on a very large scale, the 
grinding mill Kill, in most cases, often be unemployed; 

S id the waslw.nilU icing used only in the manufacture 
arch bricks, it is only in the immediate neighbour¬ 
hood of a large town Chat a return for the cost of its 

O ^ 

erection can be hoped for. It will always be found 
an advantage to have an excess of shed-room rather 
than the contrary. 

The •following rough estimate will givb an idea 
of the buildings and machinery required for a-new 
yard,, to/produce from 40,000 to 50,000 per week :— 

1 mill for crushing the clay. 

* 120 yards lineal of hovel, (i yards wide. 

1200 square yards of working floor. 

This extent of hovel and floor will bo sufficient for 
the operations of six moulders; and, taking the work 
)f each moulder to average ‘throughout the season , 
L30(k per diem, the week’s work of tjie six, moulders 
would produce 4(J,800 pet week, or in round figures 
140,000 every three weeks. * 

This rate of pfcxluctiw: would render necessary 
;wo kilns, each to burn 35,0Q0, and these kiln$. would 
:>e kept in constant activity, each kiln being fired 
iwice every three wetks. • * 

For t a yard in which it is propose^ to make all 
tinds of bricks the following additional buildings will 
)e required*— 
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Cellars for ripgnirJg the ground clay (if (/esired); 

.. A tempering shed, for tempering under cover; 

Q/ie or i;iore drying-hfcuses, prodded with furnaces 
and flues; • 

A was\i-mili for treating the ekyy for making 
rubbers, arch bricks, etc. ** 

Besides the above erections, stabling will be 
required to a greater or less extent in yards; also 
a cottage; sheds and outbuildings # for # keeping tools,^ 
carts, and implements. • 

Tools .—The tools required Xy each moulder are a 
pair of brass moulds, a moulding-table, and appurten¬ 
ances complete, a plane and a clapper (sec-ff^3^. 

In addition to these implements a ^arjety of other 
articles atfe required, as shovels, picks, 1kut*>w$, planks, 
sand baskets, sieves, etc., wliioh are kept in store and 
supplied to the men as required. # ^ # 

The proprietor of the yard finds all ‘ tools and 
implements, sand, coals, and horses for the mills. 

Labour .—The general 'management of the yard is 
usually under a “ contractor,” who superintends the 
yard and contracts with the proprietor* for all tho 
i labour required in the actual manufacture, at a price 
per 1000 # .on thp number of bricks,delivercJ fronj tho 
kiln, tlA contractor bearing all Ioj^j from* frost, wet,» 
or ojhcr causes.* 

The contractor may #ablet Hio moulding to a 
moulder, at a price pes 1000, to mould and hack 
the bricks ready for setting in the kiln ; the i^oulder 
employing two boys*to) assist him in moulding and 
hacking, and#also a temperer, who tempers the •clay* 
for him, amL assists in lifting the bricks From the 
floor. 
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The fi\st turning over of thd otyy is performed by 
labourers, under the direction of the* contractor, wbo/ 
with the assistance ot a few boys and labourers,. 
usually sets and draws the kilns himself, and attends 
to the burning 4 ' « r 

The cost of manufacture may be summarized as 
follows:— 

v / p e r 

, N 1000 bricks 


£ '• d - 

Clay digging . .0 2 0 

Turning over and watering clay and feeding mill 0 0 8 

Grinding .000 

Tempering for moulder. ,...004 

Moulding, drying and hacking.0 5 0 

1JT and drawing kiln . . .'.0 2 0 

Burning V’ .. ( .01G 


> Total cost of labour.,0 12 0 

Coal, half'a ton, at 10s. . . . . t 0 5 0 

Clay (royalty) .0 2 *>) 

Kent, tools, interest on capital, etc. . .* .030 

♦ „ «' - 

•Total cost at yard . ..120 


The relative values of the different qualities of 
brick may be thus stated 


‘ £ f. (I 

Common bricks (tho clay not picket!) . per 1000 1 5 0 

Front bricks (mado in copper moulds, tho , 

clay Having been nicked). „ 4 1 10 0 

■polished bricks (mauo in copper moulds, * 1 

the eaiHi selected with cire, and tho % 

bricks dressod orf a bench) .... ' „ 2 10 0 


The serious coihpetititm of machine-made bricks 
in tho large towns has made«tne manufacture erf hand¬ 
made common bricks unprofitable except in limited 
areas. 
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chafer' VI 

HAIsD RRJCKM^KIjfa AS PRACTISED JV STAFFORD¬ 
SHIRE^ 

In Staffordshire, red, blue and drab brris are made 
for building purposes, also “ blue brickg ” for paving. 1 
The latter are sometimes termed “ <fust bricks ” from 
the coal-dust used when they* ^ire moulded. When 
fired these blue Bricks have a smooth and somewhat 
glossy surface, and, being Very durable, are dy 
used. 

The dmb bricks are used to a limiteJ^cxtertt for 
building, Ubt more generally ips fire-bricks by potters 
and iron-mastiffs; though they are inferior to tho 
Stourbridge bricks, and the latter nr® preferred where 
intense heat is generated. 

Clays .—Both blue and* red bricks are obtained 
from the same material, the red variety being pro¬ 
duced at a lower temperature than that*needed for 
blue bricks. For the Matter half a ton more coal 

anff two hours more time is allowed per Win. The 
* | • • * 
clays or marls are selected for the purposes to which 

they are best adapted. 

Marls and clays suitable for* brickmaking are 
plentiful, and of several varieties, in th'is neighbour¬ 
hood, but the most extensive bed of red marl runs 
in an almost unbroliiyi line through this country 
from south to^ north, aiftl generally west of the gjeat 
coalfield. It is worked wil^h the same results at 
Stourbridge, Tipton, Hanford, Basford, Tunstall, and 
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other places, A reference to & geological map of the 
• country will show th^ peculiarity of this long bed (Tf 
stratified marls. * 1 t (l 

In the Potteries there are about ten distinct sorts 
^ of strata. Thp following names are given to the 
seven sorts most us^l; and their position with 
relation to the earth’s surface is shown by the order 
of their names here given:—(1) Top red marl, (2) 
^dun coloured, (3) top yellow, (4) mingled, (5) bottom 
yellow, (0) brown, and (7) bottom grey. A “rotten 
red ” stratum occmv between 3 and 4, but is not 
used. 

SeveiV of these marls vary but slightly in their 
chemical composition, and, when used, at least three 
sorts are generally mixed together. *■ 

The marls have an average contraction Vhen 
mixed of l#in 10; that is, a 10-in. mould gives a 
9-in. brick whcif fired, although some of the varieties 
used separately contract 1 in 0. 

Buildhujft and Plant .—The yard, with the ground 
opened for work, should have the following buildings 
and machinery upon it, for a weekly output of 100,000 
bricks 

» « 

* f * « * \ 

A atoajji engine; t Six dryin^houses ; 

A set of horizontal rollers, ,Nine kilns. 

A pug-mill; 

i »•. 

The drying-houses should f n\easure about ^5 yards 
in length by 0 yards in width, and have two flues 
under the floor through their .entire length. 

* Tempering .—The marls‘are dug % and are then 
placed in a hopper over th$ topmost rollers (Figs. 
43 to 45), dhd passing successively through the three 
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SLOP-MOULDING 

> t I * 

pairs, the crushed material is deposited An a floor 
betaw. It is then whceled^away, and mixed together 
with av»proper quantity of water, by spade labour, or 
is passed through the pug-mill; but if required for 
ordinary brioks, the ground marls# bo mixed 
with marls that have been wea^iered but not ground, 
and may then lye tempered by spade labour, until the 
proper degree of plasticity is obtained. It is, however, 
best to crush the whole of the material, atul to pass it 
all through a pug-mill. 

Moulding. —Thy bricks arc moulded by the slop- 
moulding process (p. 38), at the rate of 30^0 j^ov 
day; the price paid for tempering aipT^moulding 
being about 7 8. 0<l. per 1000. The proiess is as 
follows: tin* temperer wheels the prepared*material 
in a Tbarrow up# a plank, and‘empties it upon the 
moulding-table (Fig. 40). The moulder having 
sprinkled sand from the box (a), upon the moulding- 
board, and upon that part of-the table where tlie clot 
is moulded, takes as much clay as will fill the mould, 
and by a quick roll and a tap gives thy clot an 
approximate form to th*3 mould; he then lifts up 
tkis4ump of clay about 12 in. high, and tlyows it 
forcibly intd the !nould,•pressing it Mown with* btfth 
hands to fill all. the cavities, and/strikes off the 
surplus with a wooden strike, which he throws into 
a small water-box (d), jn Trout ot 1 him after each 
time of lAing. An attei/laMt boy, who has previously 
dipped a mould in a water-trough (b), by the* side 
of the table, places it ^n the table ready for the 
moulder, and carrying away the moulded brick' m 
the mould, carefully empties ft on its fl^t side on 
the floor. r .£hese operations are repeated until the 
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floor is filled, when the moulding-table is removed 
to a second floor,, f ( 

The mould used differs greatly from those described 
in earlier chapters. It is made ,oi oak, and the edges 
are plated wftb iron. 



Fig. 40. — Moulding-tabic. 

A. Sand-box. u. Water-box for washing moulds, c, Moulding- 
board. i). Water-box for strike. e. Clay knife. 



Fig, 47. —Staffordshire brick mould. 


Dnjinff .—The floors are ot different sizes; a con¬ 
venient one is 25 yards in length by G yards in 
breadth, which will hold 3000 bricks. Here they 
are allowed to dry until sufficiently hard to handle 
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and place in hacks, *tfie length of time depending 
ufteiw the weather. In quick.-drying weather tin 
bricksWill remain half a May as deposited from th( 
mould, and half a day turned upon edge, and after¬ 
ward they anc placed up in hacks, wjnyo they remair 
until placed in the kiln, lowing to the damage 
suffered by hacking, some linns prefer to complete 
the drying on steam or fire-heated floors. ‘Many blue 
bricks are repressed when partly d>y tfo as to give 
them a better shape. 

Burning .—The kiln is usually of the Newcastle 
type (Fig. 53), or of a circular form with up-draught 
The latter (Figs. 48 to 51), will contain JOfll/Tbricks. 
which are so placed as to allow a space between^the 
sides of eacl} for action of heat, and an e<|ual’ diffusion 
thereof. When # thc kiln is full, the clammins or 
doorway is made up, and the fires kindled an.d kapt 
burning 30 hours for red, and 48 'hours for blue 
bricks,* consuming 3 tons of coals for the former, 
and 4 tons for the latter. The expense of setting, 
firing, and drawing a circular kiln of this type contain¬ 
ing 8000 bricks is: labour 2Os.; coals £1 10s. The 
oost&of working a Newcastle kiln are about the same 
rate per 10£M) brinks. 9 

For burning red bricks, muffle kilns are tfometimos 
used sp as to secure a better colour. 

Recently, continuous kiki& of social, design have 
been employed in the ^Manufacture of blue bricks, 
with a saving of more than half the fuel formerly 
used. 

* Blue bricks are finished with a diminished air-su])ply*so as to 
reduce the iron oxides. Salt‘is sometimes thrown into the kiln 
before closing. j ! 
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Fig. 49.—Plan of kiln, looking down on top of oven • 



UP-DRAUGHT KILN 



Fig. 50.—Elevation of kiln 



*» 


Fig. 51.—Section of kiln, on line cn, Fig. 48. 
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Cost of Manufacture .—The details of the cost of 


manufacture arc as follows ' 

{ l > Per 1000 /ricks, 

£ i. d, r 

Clay getting. *,...020 

Tempering and moulding ... .... 0 7 0 

Setting ovonr tp-iug and drawing . . . .^.033 

Coals.0 t G 

Rent, royalty, interest o capital, repairs, contin¬ 
gencies, etc. .0 4 0 


1 0 9 

Owing to the cnoimous quantities of blue bricks 
used in recent years, hand-brickmaking has been 
largely replaced by mechanical methods. This is the 
more necessary as some of the excavations are very 
deep. The plant generally used is shown in Fig. 52, 
but the bricks are usually repressed before they are 
quite dry (Chap. VIII.) for better-class work. This 
gives them a sharper arris and produces more regular 
brickwork of greater strength. 


CHAPTER VII. 
firebricks 

Firebricks are made from (l) refractory clays from 
the Coal Measures, (2) siliceous rocks, (3) siliceous 
sands, etc., and ^re used in those parts of furnaces 
which would destroy ordinal v bricks. 

The chief requisite is that the material must be 
capable of resisting the eery high temperatures 
readied in some industries. Hence it must be almost 
free from lime, magnesia, iron oxide, pyrites and 
alkalies, as these materials act as flaxes and at 
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sufficiently high temperatures 'will effect the partial 
fusion of the clay. ^ *** 

. Analysis will* only! sliovC the heat-resisting /power 
of a clay to a very limited exter.t, so that a better 
means of ascertaining the refractoriness of a given 
clay is to determine its “ softening point ” by com¬ 
paring its behaviour \Vith that of Se^er cones. For 
t refractory ‘purposes, a clay when made into the 
shape of a Veguv cone should not bend at a lower 
temperature than is required to bend Segcr cone 2G. 

The “ clunches ”«t)r deep mine fireclays are in the 



Fig. 53.--Section of Newcastle kiln. 


nature of shales or rock, and require to be crushed 
to ( po\vfier, usually by powerful ^dge-rimner mills 
(p. 175), before they caij be made into a plastic paste 
in a pug-mill. 1 The carefully pugged paste is then 
moulded by the ylop process (p. 157) in a manuoi- 
similar to that used in Stafjl rdshire (Chap. VI.). The 
bricks are dried on steam tr flue-heated floors or 
hovels (pp. 119, 134), and are‘burned in round down- 
dv oii ght kilns or in kilns'- of the ^Newcastle type 
(Fig. 53) at a temperature of 1310° to 1800° C. 
(see p. 48). ' < 
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In order to enable the bricks to resist sudden 
chafes in temperature, burned fireclay or “ grog ” in 
>he foSn of a very coarse powcAr is sometimes mixed 
with the raw clay. * 

The most celebrated fireclays ^'0 tfound in thq, 
neighbourhood of Stourbridge § in Staffordshire, Leeds 
and Halifax i)\ Yorkshire, Newcastle, Durham and 
Kilmainock and Gartcosh in West Scotland. 

Firebricks are also made of alm<#,t pfiro silica, but 
it is erroneous to term this “clay.” The material 
termed clay, found # in the Vale of Neath and used for 
making Dinas firebricks Is so nearly pure silica#Miat 
it is entirely destitute of plasticity. IJ lies on the 
limestone and occasionally intermixes with it,.and 
contains only about 5 per cent, of non-sfliceous 
matter. The bricks have extraordinary fire-proof 
qualities, but are somewhat sensitive. Vhe material 
had long been used as a sand, and many attempts were 
made to form it into bricks; without success, until a 
method was contrived by W. W. Young, and in 
1822 a company was formed for the manufacture of 
these bricks. The modetof making the Dinas bricks 
was long kept secret, but the following is thak used at 
the presenMdme the district: - 

The rock is grushed to hoarse powder between 
iron rclls; it softens by exposure to the air, but some 
of it is too hard to be usj^df The pfnvder of the rock 
is mixed •with about 1 j^jr^ent. of lime and sufficient 
water to make it cohere slightly by pressure. •This 
mixture is pressed into irpn moulds, of which t wo ar e 4 
fixed under one press, side by side. r rhe fnouTd, 
which is open # at the top and'bottom, lik$ ordinary 
brick-moulds, is closed below by a movable iron 
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plate, ancl tibove by another pfato<-qf iron, which fits 
in like a piston, pud is connected with a lever. XTnc 
machine being adjusted, the coarse mixture 4s put 
into the moulds by a workman;- whose hands are 
, nrotectcd byrstout gloves, as the sharp .edges of the 
fragments would otherwise wound them; the piston 
is then pressed down, after which ttye movable bed 
' of iron on which the brick is formed is lowered and 
taken away *'with the brick upon it, as it is not 
sufficiently solid to admit of being carried in the 
usual manner. The'Vicks arc drigd on these plates 
upor floors warmed by flue? passing underneath ; and 
when dry'thcy arc pilcd^in a circular closed kiln 
covered with a dome, similar to kilns in which 
coinmo'n firebricks are burned. About sq.ven days of 
hard tiring are required for these lyicks, and about 
the same tiiuo for the cooling of the kiln. One kiln 
contains 12,000 to 82,000 bricks, and consumes about 
1} toils of coal per 1000 bricks. The fracture of 
one of these bricks shows irregular particles of quartz, 
and the lpne which is added acts as a 11 ux, causing 
them to agglutinate. These bricks expand on heating, 
while byicks made of fireclay contract. Hence dhey 
ard usclul for the? roofs of reverberatory furnaces, and 
for parts where qsolid arid compact lining is required. 
These siliceous bricks must not be exposed to the 
action of slags ri'uh in metallic oxides or to sudden 
changes in temperature. ' \ • 

A similar method is used in the manufacture of 
(janistcr bricks, which possess similar properties. The 
rock'must be ground before it can ‘be used, but as 
ganister qontains a Small proportiop of clay, no 
addition of lime is necessary. 
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In Derbyshire tfinff some other districts—as at 
Ej&sm and Windsor—clayey sands occur, and are usod 
for miJfiufacturing firebricks, they arc made into-a 
paste with water >n a pan mill, and the paste so 
produced is made into bricks in a ipa/iycr similar to 
fireclay. 

Although tlie methods used 1 in the manufacture of 
firebricks are simple and easy to compfchend, the 
variations in the quality of the ray material and in 
the action of the fire in the kiln cause considerable 
difficulty in actual working. The*relative sizes of the 
different grains of clay and^ non-plastic material require 
very careful consideration, and any one entering upon 
the manufacture of firebricks without prevails practi¬ 
cal experience would find that the technical difficulties 
involved in producing bricks capable of resisting the 
required variations in temperature a 1x4 very grvat. 
The methods used to overcome these* are outside the 
scope of a rudimentary treatise, but some further 
details will be found in the reviser’s “ Modern Brick¬ 
making.” 
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' •CHAPTER Vllf 

ON THE .MANUFACTURE OF BRICKS B£ MACHINERY 

4 

It will usually be found that if a sufficient number 
of 'skilled brickmakers can be obtained, the use of 
machinery to mould.the bricks effects no appreciable 
saving. Unfortunately, the number of skilled brick- 
moulders 4s very small, and the demand for bricks 
has, for some' years, been far greater than these men 
can supply. ' It has, therefore, been necessary to 
devise means of replacing human labour by mechanical 
appliances, particularly where very large numbers of 
bricks are needed in a short time, as in the erection 
of public buildings or in large engineering enterprises. 

The increased demand for bricks of more accurate 
shape than those ordinarily made by hand has also 
necessitated the use of more powerful presses, and the 
ever-growing tendency to reduce the number of 
processes employed in brickmakipg has brought 
about the introduction,, of a variety of‘‘systems,” 
each of which lias its own advocated 

It has byen oiuch ‘discussed by practical m&r, - 
whether bricks moulded und(k great pressure ^re better 
than .those moulded by banc in the ordinary way. 
They are of denser texture, balder, smoother, heavier, 
aiftU il^ongcr than common bricks. t On the other 
hand, it is difficult to dry them, because the sur¬ 
faces becoine over-dried and scale off before the 



B$ICKMA|UNG BY MACHINERY 169 

evaporation from, the centre is completed. Theii* 
j^tasiipthness lessens their adhesion to mortar; and* 
theirV weight increases • the fcost* of carriage, and 
renders it impossible for a bricklayer to lay as 
many in a .given time as hand-moulded bricks. On 
the whole, therefore, increased density may be con¬ 
sidered as a disadvantage, although, for some purposes, 
dense bricks are very valuable. Yet, in'spito of this^ 
the number of machine-made brick* continues to 
increase, and the proportion of the lighter hand-ftmde 
bricks to the whole output is wnaller now than ever 
before, in spite of the present fashion of south-country 
architects to employ them in preference to machine- 
made bricks. ' » 

It is rfpt intended, in this chapter, to ^ivu detailed 
descriptions ofjthc machines employed by brickmakers 
at the present day ; the object of an elementary jvork 
of this kind being to deal with tin! broad outlines of 
the art rather than with a. multiplicity of details. 

For the same reason it would be highly out of 
place that within the limits of an “ outline” such 
as this volume there should be any appraising of the 
relative merits or demerits of the various machines 
mentioned—as*it is .impossible *vithin so^sm^ll a 
compass to treat the subject iy the * exhaustive * 
mapner that alone would justify such criticism. 

The following notices •must, therefore, be viewed 
as merely collecting l/fore the reader, with sufficient 
illustrations, a few </ the more prominent processes 
in use in Great Britain, sufficient to serve as an 
index to those specially interested, wher^teJMPnord 
complete information may*be obtained from the 
advertisements in the various trade journals or by 
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reference «ta more advanced •vtorks^ on the subject, 
‘such as* “ Modern Brickmaking,” by the revisej^df 
the. present volume. | * , f • 

The trade in producing brick machinery has come 
to be a very l^ijge one, in whicli great intelligence, 
energy, and capital have been invested, and from 
which have^cmanatcd afi immense number of inven¬ 
tions, chiefly Vhc subjects of patents. * 

It is, however,,remarkable that, out of the many 
patehts granted for the manufacture of bricks by 
machinery, only a fc% are in extensive use at the 
present time, and these arc t of comparatively recent 
date. Thus, of all the machines described in the 
previous edition of this “Treatise,” scarcely any are 
at work to-day! I 

Perhaps the most notable feature, of the intro¬ 
duction (>f machinery to brickmaking is the facility 
it offers to the utilization of many materials never 
previously used for the purpose. This is due to the 
fact that whilst the natural clays are occasionally 
found in a state capable of being at once made into 
bricks, yet they must usually #1 be subjected to more 
or less disintegration, grinding, and mixing intc^.a 
plastic paste beforo being employed, and the, shales— 
'which now’form ji# invaluable brickmaking material 
—can only be used when powerful crushing and fix¬ 
ing machinery fis available* v 

Methods of freeing the mttVial from adventitious 
matter «are much more effective when machinery is 
available, and this fa£ft enables 1 many clays—other- 
frise*uLA^itable—to be profitably used. 

Having installed machinery for the preparation 
of a clay pakte, it is only natural that its tise should 
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be extended to fheishapiftg 0 f the brinks, though 
latter is by no means necessary. 

. r 3hus, it ,would be quite posiible lb apply machinery 
for the preparation of a suitable paste from shales 
and very though* clays, and to shape this paste by 
hand-moulding, as described in previous chaptcf^, 
but this method is seldom*adopted except in the 
manufacture 'of firebricks. For ordiiAiry building 
bricks the paste is shaped by mechanical means to 
be described later. " * 

In some districts (Chap. IX.) the production of a 
paste is avoided altogether and the powdered material 
is compressed into bricks in extremely powerful 
presses. This reduces the* amount of drying necessary, 
and has certain other advantages, though tjie.bricks so 
inade are by nq means so popujar or so durable as those 
produced from plastic paste. * t , 

The final result of the application of machinery 
and of continuous kilns has been materially to reduce 
the cost of manufacturing bricks, so that in spite of 
the heavy interest and depreciation charges on the 
machinery employed, bricks can now be produced 
from difficult materials at a distinctly less rate than 
from th(i*niosUsuital^e materials,by the old mptliod 
of tempering and hand-moulding. Uniortunately, * 
low;er selling prices have rendered the protits much 
smaller than in former ygaVs. « , 

Brtfk machinery Viviy be conveniently divided 
into two chief groups, of which the first emprises 
all that used in tAo preparation of the material, 
whilst the second group consists of the ntaekaiiictfl 
appliances used to shape the* bricks. 
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Each of these groups may be sub-divided into 
four classes or processes according as the material 
is moulded, ( a^ in a plastic state, (b) a stiff-plastic 
abate, (c) a semi-dry condition, and (d) in the form of 
a dry powder or “ dust.” ‘ 

The plastic processes have the advantage of pro¬ 
ducing a better quality of brick, but the cost of 
drying is considerable, and, in cases where competition 
is keen, quality must, to some extent, be sacrificed 
to price. 

The most salient advantages of the drier method 
are that it .produces a less porous brick of perfect 
shape, and cue that shrinks less both in drying and 
in burning, than do those made in a more plastic 
state; and that a certain amount of the labour and 
cost of the preliminary preparation of the clay is 
saved. Some of the disadvantages are that, unless 
the clay in the dry or merely damp state be scrupu¬ 
lously well prepared, and unless a degree of pressure 
be employed which demands much power, the bricks 
may be deficient in tenacity and in uniform solidity, 
or ev,cn dn accuracy of shape, (see ipp. klG, loo), 
‘vWith certain clays and excessive pressures, bricks are 
produced, which, though dense and resistant, have 
so n?iporous a surf arc as hardly to make bond with 
cither cement or mortar. 5 «. 

Thestiff-plastic” and the ‘\semi-dry” processes 
(p. 190) being intermediate between the others, possess 
* somerauitheir advantages or disadvantages according 
to the nature of the clay and the extent to which its 
plasticity is developed. 
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On the whol^.tjio “ ire-cut ” anc\ the <£ stiff- 
elastic processes appear likely to be the mosfe populai' 
► in future, though lafrge i|iimbirs of bricks have 

been and are being made by semi-dry processes. 

MACHINERY FOR PREPARE* CLAY 

The machinery employed •for preparing clays may 
be conveniently divided into two classed—as already 
mentioned—according as the bricks ar® to be moulded 
from a plastic or still-plastic maferiaT, or from if dry 
or semi-dry po\vder. » 

If a plastic paste is to be produced, thq material 
must usually be passed' through crushing rolls or 
ground in an edge-runner mill with solid.pan so as to 
reduce ai^y stones or hard lumps into a* sufficiently 
tine state. The material must then be mixed with 
water, and pugged into a uniform nvass of a pasty 
consistency. The amount of Water added will 
determine the stiffness or softness of the pas to. 

If a clay contains much gravel or small stones, 
which must be removed and not simply crushed and 
mixed with it, the material must be roughly pugged 
and passed through some form of “ clay cleaner/’ or it 
must be gashed (p. 7JJ). A “ dar\ cleaner h >is really 
a form of sieve, so strongly .constructed tl>at the soft 
clay^ may be forced through the apertures whilst the 
gravel and small stones, remain Jbohi^d. For small 
quantities a perforated*' steel plate may be attached 
to the mouth of a powerful pug-mill or to a “ stupid,” 
but for larger quantities a Bohn cleaner or similar 
appliance should be usdd. * 

If a dry or poivdcrcd clay is required the raw 
material muSl be of such a nature that it forms such a 



powder whan crushed. Tough ela?y§—being naturally 
plastic-must be dried before they could be ground”, 
so -that “ dry processes ” are chiefly applicative to, 
shales and rock-clays. f . 

The machinery used for grinding <clays^or shales to 
powder consists almost exclusively of edge-runner mills 
(p. 175) with the usual screens and other accessories. If 
Jdie raw malarial is very hard and in Targe lumps, a 
preliminary treatment in a stoncbreaker is desirable. 

Crushing foolls. —For reducing naturally plastic 
clays and for crushing small stones contained in them, 
crushing rolls are usually employed. These consist 
of a pair of smooth iron or steel cylinders somewhat 
resembling ^tht!) domestic mangle or clothes wringer, 
but the ’'OIF are placed side by side. Various devices 
are used for special clays, but the rolls shown in Figf v z7 
are typical of, those generally employed. Instead of 
a single pair of rolls it is not unusual to employ two 
or even'three pairs for very hard clays or where the 
material is sticky and difficult to crush, as in Stafford¬ 
shire (p. 155). When several rolls arc used, the upper¬ 
most pair is usually grooved or provided with teeth. 
The upper pairs are set slightly apart, but the lowest 
pairs’ are set so as .to almost topch ea<*h other. 

The rollers are driven^at different speeds/so as to 
produce a mb as well as a mere squeeze between tin 
surfaces, and so tatter disintegrate the clay. TIT! 
rollers are usually made abolvt 20 in. diameter, anc 
about *3 ft. long. They arc f&d by hand, through i 
hopper at top. < ' s 

'* 4 Hr:?framowork and rollers must be* very strongly 
built, as the power needed to crush flint pebbles and 
similar materials is very great. For this reason, horse- 
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driven rolls (Fijj. are how seldom %eon in this 
co'intry. 

, E'J</e-rui}ncr Mills consist^ of a* pair of grinding 
discs (Fig. 54) working on a bod or pan. The pan 
may be fixed: imwhich case the gearing is so arranged 
that runners are made to rotate and* to iravel forward 



Fig. 51.—Edgc-runncr grinding mill. 


at the same time. Milts pf this type are much used 
for shales of exceptional hardness, and for, clays 
containing limestone. - # 

Revolving , y pans are,’ however, becoming, .kv gas-' 
ingly popular as they possess several advantages. In 
this case, the axis of the runners does not move 
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adjustment of ^ flre^e scrapers requires frequent 
attention if the best r'esults are to be obtained. 

* Tlie bed,or “ pan ” of** an dlge-runner mill may bo 
either solid or perforated. The former is used when 
the materials am to be mixed rather,than ground, 
when a pasty clay is being treated. Perforated pans 
may have small circular perforations from / () th to \ in. 
diameter,'or they may be provided wit'll slots about'* 
b in. long by [ in. to 1 in wide. Jforjome clays the 
pan is replaced by a grating, sp that the material fed 
to the mill is simply forced through the apertures. 
These perforations or slots may extend over^heuvliole 
area of the pan or be confined to one portion of it. 

The runners are usually of equal’ shfo and are 
mounted $ equal distances from the cehtrQ of'the pan, 
but for some clays it is found advantageous to have 
one small, wide roller and another larg**, narrow one, 
and to fix them cxcentrically so that they travel over 
different areas of the pan. 

The material passing through the perforated or 
slotted pan of a mill in the form of a coarse powder 
may be received on a plate from which it is discharged 
by -a scraper attached to the underside of the pan and 
revolving .with it, or a^ open base mill (Fig. '35) 'may 
be used.’ The latter has several advantages where 
sufficient depth exists for the construction of the 
brickwork base. / * 

From the outlet of the collecting plate or from the 
base of the mill, theVpowdered clay is carried by a 
bucket elevator (Fig/ 5o) to tlfe screen, where the 
coarse material is returned to the mill and th^ fine is 
sent to the pug-mill or mixeu 

If*the product of the mill is in a plastic, pasty 

N 



178 • EDGE-HUNNER MILLS 

state it is usually allowedTo fall into crushing rolls or 
'is removed by a special form of*shovel. 

The inateiial which has'been treated in an edge- 



Lio. 55.—Edge-runner anill with open base. 


runner mill may be k. one of tkaee forms ; (a) a plastic 
■' pash>** v lue to its being worked in a moist condition 
on a solid pan, {!>) a series of plastic fragments—due 
to its being worked in a moist state oil & perforated 
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pan or grid,* a^d,(<5))a codVsc powder—nine to dry 
material being grountl on a ])erforated pan *or grid. 
•Accomling t # o its condition anjl tlie further treatment 
to which it must bt subjected, the material, if plastic, 
is passed on.to crushing rolls or to a yug-mill, or, ifjn 
powder, it is usually taken to a screen or riddle by 
means of an elevator. 

This screen is of such a mesh that all*the, material* 
sufficiently line to be used passes through it, but the 
coarser particles pass over and are returned to* the 
mill to be recrushgd. The mesh of the screen varies 
with different clays, bu^ most riddles use<^ i'y this 
purpose have H to Id liol^s [ter linear inch. Cltiy in 
a plastic state cannot be screened in tfiiVmanner, so 
that the chief use of edge-runner mills is iif tire grind¬ 
ing of shales jynl rock-clays,, which do not become 
plastic until they are mi\e<l with watew . • 

Clays which are plastic and contain limestone, and 
those in which an exceptionally uniform composition 
is required, are sometimes treated with water in an 
edge-runner mill with a solid, revolving yan (termed 
a “pan-mill”). This ^fleets a much more intense 
rubbing action than can be obtained by ^ny other 
mechanism* but 4s costly, as the mi41 must usually be 
emptied before another change can be addtfd. There 
are, Jiowcver, some ‘'continuous action ” mills of this 
type now in use. ^ * • • 

The i.rd pan or pan-mill just mentioned is simply 
a solid bottomed revolting pan of similar construction 
to those used for dry ^finding, flhto which the clay is 
thrown in <S to* 12 cvvt. cliargcs, together witfc a suit-* 
able quantity of water, and i« crushed and tempered 
into a^plastft paste without the necessity f8r screening 
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.or pugging. 1 Sometimes ^ct paips arc used exclusively 
for tempering, and are then fed with material which 
has' been crushed in anjther*form of mill... 

Wet pans unquestionably develop more plasticity 
epd effect a he^tpr^empering than any other machine, 
but they arc costly to install and in power—three or 
lour pans being only equivalent to one pug-mill. In 
addition to tfiis they require more skill on the part of 
the attendant,^ tj^e different patches of clay will be 
unequal in quality and stiffness. 

Pu[J^§\Uh. —Thes& usually form part of the brick - 
makir.g machine, but may be kept quite distinct, if 
necessary. They consist of an outer casing and an 
internal shaft carrying blades or knives to cut and 
mix the* clay. Where only a light pegging is needed 
the shape of the knives is of small jmportance, but 
where difficult clays are to he treated the shape and 
arrangement of the blades become a serious matter, 
thouglf too complex to be dealt with in detail here. 
The pug-mills used in former days (Fig 12) are only 
effective for certain clays; for others more powerful 
mills in which the blades are Woader, shorter, stronger 
and of a different shape arc required. They,are 
usually* arranged''somewhat Li the -form of a screw 
thread—four blades form-a complete “ turn ”—but this 
form must not be maintained too closely, or the clay 
will be propelled forward without being well mixetT 

In most brickworks the pug-mill is horizontal 
(Fig. 56), but vertical ones (Fig 1 57) are used in a few 
red-brick works and in manv’ J of those making fire¬ 
bricks. ‘ 

Mixers, or open pug-mills of the horizontal type 
(Fig. 58), are used where clays require an exceptional 
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amount of pugging. In ^eneraf, construction they so 
closely resemble ordinary pug-mills as to need no 



Fig. 57T -Vortical pttg-mill. 

further description here. Mixers of other patterns 
also serve u useful purpose as automatic -feeders for 
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#he regular delivery of ftmateifal # to the grinding 
mills. 

MACHINERY Ff)R SHAPING CLAYS 
The material having been obtained in a suitable 
forcn, by means Wie preparative machinery already 
described, it is next necessary to give it the desired 
'shape in ordc$ to convert it into bricks. ,For this 
purpose six types of machines are available, according 
to the consistent ofetlie material used. 

Machines imitating Hand Moulding are em¬ 
ployed in some districts in ordefr to avoid the 
difficujtie^which arise owing to the scarcity of 
skilled moujdci’s. In these* machines the prepared 
clay paste islcojnpressed into moulds similar to those 
used for hand-moulding, but arranged in" series (u 
four or six, and usually provided \fith a bottom 
board. These macliines have only met with a limited 
success, though with suitable clays very satisfactory 
bricks can bo made. The “ Monarch,” made by Knott 
& Co., Ltd., Hull, and the “ Anglo-American ” machine 
by Thos. C.» Fawcett, Ltd., Leeds (Fig. 59), are the 
best known machines of this t$pc. 

Wire-cutting Machines are uscd # in connection 
with pug-nrylls of tlie horizontal type, and to* a small 
extent on vertical ones. They require a plastic 
material which is forced out of the pug-mill inYhte 
form of a compact band abdut 9J in. by 4] in. in 
width qnd thickness (the exact size depending*on the 
shrinkage of the clay)* This bryid is then cut cross¬ 
wise by jueans of wires so as tft form bricks. 

The band is usually produced by fixing a specially 
shaped die op “ mouthpiece ” (Figs. 56 and GO) t 4 o the 
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exit of a powe’rfu] yug-mill, Ao that*as the/day passes' 
out of this it is of^the desired shape. When a 
donve*ient length has be£n extruded tho band is Gut 
by a stretched wire in a Movable frame and is 
pushed on tg the<cutt*ing table. This latter (of which 
there arc numerous patterns) consists Essentially ot a 
table and a frame with a number of stretched wires, 
placed* a £u italic distance apart (Fig. *01). These. 



« % 

wires may*then*be pushed sidew^s or downwards 

through the clay, by mean^ of suitable hand-driven 
meclianism, or, &hat is more usuaP in this country, 
the^frame and wires remEin ti^d ayd the clay is 
pushed |igainst the wires*and so is cut into a number 
of bricks. These brinks are placed on a pallet aboard 
(p. 85) or waggon, a»d» arc taten away to be dried, 
on a hack ground or (ftiorc usually) in a drj**ng-shed' 
heated by steam or fires (Fig.^G), or in a tunnel-dryer 
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THE WIRE-OUT PROCESS 

The , process f is extremely , simple, and large 
quantities of bricks can be ^ made by this process. 
Considerable sktll is, however, needed, in the cor- 
struction of the pug-mtll and mouthpiece, or the power 
required will bo excessive and*the* clay, band will be 
Tlefective in shape and texture. 

Wire-cut bricks cafinot have any “ frog” or other 
indent intkeir larger faces, but whcfe these are not 
required this.method pioduces an excellent quality of 
bribk at a diea]!* rate, the wire-cut bricks being 
smooth and perfect in form, provided the clay be not 
only jpcijjectly plastic, but yerfcdfcj uvIjbnn and free 
from adventitious particles. If, however, the plastic 
clay conta^f gravelly parficles, or be of such a quality 
that it.is necessary to mix it with ashes Jor ‘‘breeze,” 
then the section ma^c by the passage of the wire 
di;ngs out sqjne of these solid particles, and the cut 
faces of the brifcks are rough and uneven. In such 
cases it may be better to use one of the machines 
described in the later sections of this chapter. 

Instead of attaching the mouthpiece to a pug-mill, 
it is sometimes advantaging to connect it to a pair 
of Expression Rolls , consisting of two horizontal rolls 
placed one abo\\» the other, $s in a* domestic mangle 
for wringing clothes. The clay paste is 'fed into a 
hopper at one side of these rolls, and is delivered 
through the .die the tthor side in the form of a 
band of the desired section. This arrangement is 
particularly useful for clays ^vvhich laminate when 
the mouthpiece is attached t<5 ilie pug-mill (Fig. 62). 

* In yaking bricks by the wire-cut process it is 
usual to mount the crashing rolls and pug-mill on to 
a single frAmowovk, and to speak of thV whole as the 
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brickmaking machine, Recording as • one or more 
pairs of rolls arc added, sucli ihacfiines are sometimes 
teamed “ two process,” “ thucc process,” etc., ma^hineg. 
Fig. GO shows a machiho of the farmer type. 

The Stiff-Plastic Process is* a,term used by a 
Tftimber of nuiurtacturcrs to indicate the production 
of bricks by compressing a stiff-plastic clay mass 
into moulds»by powerful mechanism fti order to give 
it the dcsirql shape. This method of working 
permits the material to be used‘in a much stiffer 
condition than whe^' “ hand-made ”* or “wire-cut” 
bricks are being produced, and so‘effects a consider¬ 
able. ‘saving in the time required for drying the 

bricks. . * 4 

* 

A Qonstido.’able number of different patterns of 
machines designed for this purpose are in use, but "in 
each of them ji “ clot ” !s lirst formed*by some simple 
process—usually 1 by making a powerful pug-mill 
deliver* into a box mould placed at its exit, and 
rotating as soon as the mould is filled. The clot is 
next passed into a press and is compressed accurately 
to the desifed shape. 

The clot-moulds may be arranged in a horizontal 
table with a vertical pug-mijl delivering, on to its 
upper face (Fig. %1 (j3), or {die moulds may be* arranged 
on the circumference of a drum, as*ln the machines 
made by T. C. Fawcett, Iltd. (Fig. 72). v 4 

The bricks made by fj\is process combine the 
accuracy of form possessed by those made from dry 
dust, with the advantages of\texture possessed by 
-those induced from a plaStic paste. They can, 
however, only be mg,dc from comparatively dry 
materials well as shales and the drier'brick-earths. 
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For these materials tljis process is probably the best 
yet devised where* klcinV bricks of a plastic 1 character 
a^e required. , » 

About 12*000 bricks can bp made per day liy 
each machine. LAjr 1‘iwther details see Chap. X. 



liiiG. G3.—Stiff-plastic >iick machine (with table). 

The Semi-Dry Trotyl consist^, as its name implies, 
in the utilization of material in a semi-dry condition, 
i.e, in the form of a slightly moist powder* It is 
chietiy f used, in the production of bricks ^rom shales 
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and rock clays. It has the advantage over the 
processes previously menfcio\ed } df permitting the 
bricks to be taken direct to tnc kiln—without .drying 
—but is less popular f ; han the stiff-plastic process in 
many districts, because bricks made from a plastic, or 
partially plas 4 ie material have a number of technical 
advantages. 

This process has been extensivelymsed at Fletton, 
near Peterborough, and elsewhere with very satis¬ 
factory results, / brief account of it will be found 
in Chap. IX., but there are several other types of 
machines used in other districts t'iir a description of 
whifln a larger treatise such as “ Modern Brick- 
making ” should be consulted. It is claimed to be 
the cheapest process yet invented for the production 
of very large quantities of bricks from shales and 
similar materials. ° 

The Drjf-Diut Process is seldom used for brick- 
making, as it requires the material to be dried before 
use and is extremely wasteful in power. In principle 
it is prccisly similar to the “ semi-dry ” process just 
described. In the manufacture of wall tiles and 
tessera? this process is extensfvely employed. 

One of the disadvantages or difficulties of making 
perfectly (S sound and solid bricks from dry or nearly 
dry clay, however finely pulverized, is that the air 
lodged in the interstices cf the clay dust is somet'nies 
not easily and completely expelled by a single 
compression, but lodges in one or more irregular 
cavities into which i f has coffered, and so leaves the 
, brick Inflow. One of the mail, objects of all machinery 
makers is to obviate this evil, which is accomplished 
by relievirg each brick from pressure-and again 
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applying it, s*o as ^raduallyflto forcfe out t)ie air, and* 
finally consolidate thX brick, and that to an extent 
that $ single pressure' though greater, and hence 
exerting a greater strain on tile machine, might not 
accomplish. 



Fig. G4r.-jPortable lover press. 

P • • 

In this way two of three distinct presses are* 
given to each brick. If the ctoy is of such a character 
that the whcte of the air cannot be ex polled or the 

o 
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dust sufficiently condense \ to make a perfect brick by 
two pressures, then a third is ^iven. With most clays 
two pressures will be found-* sufficient. ,, 

Repressing is necessary when grpat accuracy of form 
is desired. In the case of hand-made bricks, the 
partially dried articles are pressed in a portable lever 
press of the type shovn in Fig. (14, which is taken 



, ( Fig. G5.-*Screw press. t 


to the bricks, iv they'may be brought to a screw 
press of the type shown,in Fig. 65. If desired,^his 
latter type of pr&s may be power-driven. Bricks 
made by the wire-cut process (p. 184) are usually 
repressed in machines of this lype or in the presses 
forming] part of those shown uiFigs. 63 and 72. 

Mutifi difference of opinion exists as to the value 
of repressing; in sdine cases the strength and 
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durability of'the material appear 4 to be impaired Ivy* 
this treatment. 


engine! 

In country districts and especially*in the ColoiftSs 
portable engines (Fig. (56) aifc the best and cheapest 



Fig. GG.—Portable Engine. 


in every way, but fj»r. a permanent establishment 
in a more accessible situation, engines upon |jxed bed. 
plates or foundations are to be preferred. # 

The type^ shown in (Fig. *67) is used f in a large 





gine for brick-works. 
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number of works* ' The fk/wheel Vs fitted for driving 
by belt or ropes as de^red. 

• Aft the amount of fxfwcr may Vary greatly from 
time to time, it isi important*tlmt the engine should 
be sufficient for* all likely demand^ upon it; f(^* # a 
stone in a grinding mill to sf-op tlac Engine is some¬ 
times disastrous. 

Sai table engines of cither type are*made by tlm 
manufacturers of brickmaking machinery. 


CUAPPER IX 

THE MANUFACTURE OF BRICKS NEAR PETERBOROUGH 
AND ACCRINGTON 

So important have been the results of the appli¬ 
cation of the semi-dry method of brick-making within 
recent years that Peterborough has become a 
prominent centre for “semi-dry” or “semi-plastic” 
bricks; aijout tfe per tent, of the Wchincry in*this 
district being of this type, aftd it is {horcfor*e, desirable . 
thM this process should b<^described in so far as it is 
used in the Fletton district. 

P ET E R1J > JtOUG H 1 )J STRICT. 

The material employed in the neighborhood of 
Peterborough consists of what is known geologically 
as the»Oxffn*l Clay, and is largely of a shatey character 
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and of a'Curiously irregular composition. For this 
reason It is necessary to mi/ the materials from a 
number of different strata together in ord$r to detain' 
^ good results. To do tfiiis by hand is both difficult 
ay<J costly, so tli£,t ( thc London Brick°Co. Ltd—one of 
the most successful firing in this district—have long 
« employed steam navvies for the excavation of their 
material. The navvy takes a cut whose depth is the 
full swing of file bucket, and so a material of suffi¬ 
ciently regular composition is obtained. 

The material is sufficiently free,from moisture to 
be worked by the semi-dry,,process, and this method 
of manufacture is seen to |ts greatest advantage at 
Fletton. As'already mentioned in Chap. VIII. p. 191, 
it consists in grinding the clay to a powdol and coin* 
pressing this in powerful presses so a^to form bricks, 
whkih can be 'iaken direct to the kiln without being 
previously dried. 

The 0 callow or overburden is first removed and 
discarded, and the material to be used is excavated by 
a steam nayvy; it is tipped from the navvy bucket 
into a waggon, and is conveyed by a tramway 
operated on the endless haulage system to the mills. 
Hero the contents#'of the waggon arb emptied on to 
* a chute and coriVeyed 'to edge-runyer mills with 
revolving pans. The crushed material is convcvpd 
automatically to a ^piano-wire” screen, and the nno 
powder is received on a luVpper or floor whence it 
travels to the presses. It must contain sufficient 
moisture to “bind” properly, f ‘but not enough to 
become sticky. If water is added care* must be taken 
to pass the material through a suitable mixer. 

The presses employed by the 4 Londoh Brick Co., 
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Ltd., are of the tyjie show^in Fig*. OS. The material 
is fed into the machine by means of a si filing mould/ 
«the a»iount^so supplied Voting capabfc of. instantangous 
adjustment. It is # then subjected to two pressures 
—with automatic provision for the escape of air 
between each—and is then pasfctf# into a secJhtd 
mould. Here it is again passed twice, so that the 



Fig. 68. - Press fo%semi-dry,process. • 


complete brick has receded in all four pressures, 
each of about eighty^ tons. *Kach machine will 
produce about 0000 bucks per day. „ 

The general arrangement of the plant is shown in 
Fig. 69. 

The bricks are taken direct from the press to 
a cctfitinmous kiln of special design, jbut operated 
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hrgely upon the dfoffm^fi princijple (p. 50), with 
additional flues for the effective drying and warming 
of the newly *$ct bricks. As/die Fletton shale c .con-, 
tains oil, only very little fuel is needed,'about two 
cwts. being sufficient, and much less than this on some 
occasions, / >' 



Several linns babe attempted to make bricks in 
the same district by a similar process, but have failed; 

(a) because of the irregularities in the material, 

(b) through insufficient mixing,i (e) through too few 
or too wfcak pressures, and ( d ) unsatisfactory kiln 
management. ^ The Oxford Clay is, in fact^ a difficult 
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material to worl^, and nee^ exceptional slyll if it is J 
to be used profitably o^ a large scale. 

ACpiINGTON JjllICKS. 


With regard to the Accrington ’iiaterial, all fhe 



Fig, 70.—“Now Era” stilf piastre brick* machine. 


bricks ‘in this district up to a few years ag£) were 
made semi-dry, or semi-plastic^ and just outside the 
Accrington area the $holo of the bricks .are made 
semi-dry at the present time. m The demands of archi¬ 
tects for Stiff-plastic bricks have, however, resulted 





ZVZ TINS STIFF PLASTIC PROCESS 

In a charge of pfocess, ^nd now many of the best 
bricks at Accrington are manufactured by the stiff- 
plastic method (Chap X.), il<e chief machines* used 
"being Whittakers “New Era” jnachine (Fig. 70), 
Fawcett’s “Stiff-plastic” machine (Figi 72), and Bradley 
and Craven’s “ HtiA-plastic ” machine (Fig. 63). 

' < ' 


N 

< * CHAPTER X * 

THE MANUFACTURE OF BRICKS IN TIIE MIDLANDS 
' AND NORTHERN COUNTIES 

The districts ip which the stiff-plastic process is used 
extend over most of the Midlands and North of 
England, and over a large part of Wales. The 
materials to which it is applied differ greatly, and 
compel slight variations in the method of working, 
but that largely used in South Yorkshire may be 
regarded as typical (the use of this process for the 
best bricks in Lancashire is ^nentioned on p. 201 
under “ Accrington bricks ”). 

The material rs dug by hand or Excavated by a 
navvy, and L placed in Small waggons running 'on 
rails. If the material is vejy hard, blasting may bo 
necessary. 

The waggons are* 1 hauled* from the clay pit or 
quarry up an inclined plane ‘to the will house, by 
endless haulage or by a single rope or chain. The 
latter method is only used for small outputs »or in 
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specially difficult position** The content^ of the'' 
waggons (Fig. 71) are Emptied by means of a tipping- ’ 
Iramo into the feeder (Won to a ifscdmg-floor, from 
whence the materiel is supplied, either automatically - 
or by spad(\ labour,’to edge-runner mills with per¬ 
forated revolving pans (p. 175). Tht crushed material 



Fig. 71 .—Tipping waggon for cliyy transport. 


i.y screened, and the line* powder is^ passed into a 
suitable pug-mill which forms part of the brick¬ 
making machine. Here it is mixed with water, and 
formed into a stiff, plastic pa./te. If desired, it may 
first be treated in another open mixer, though this is 
seldom essential. 

The stiff paste is carried forward by The action of 
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the knives of the pug-mil^ and the clot mould on the 
horizontal table (Fig. G3), or j)n the revolving drum 
(Fig. 72) is filled? As the tafolc or drum revolves, a 
fresh mould is brought*to the orifjee of the pug-mill, 
and this action is continued until one of the filled 
cfot-moulds is opi^tied by an appropriate device which 
operates automatically.' The clot is next pushed or 



Fa.. 72. - SUIT buck firiOnyc (sv^th chon). 


lifted into the brick-press, where it receives its final 
shape. Sometimes it is repressed if specially denSc 
or accurately shaped bricks ave required (p. 104). 

The*bricks are now taken to a drying shed, where 
they are laid on floors‘heated by steam or fires (Fig. 
3/3), or to, a tunnel dryer (Fi$a. 73 and 74). In the 
latter, the bricks are stacked on cars and pass into one 
end of a tunnel; they are there heated progressively 
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as they pass forward, the <^ry brinks passing out at- 
the other end. Thb aiv used in drying may travel in 
the s^me direction as tl*c .bricks (“ direct ” system), or 
in a contraly direction (“ inverse ” system). It is 
heated by steam .fires, or waste kiln gases. Tunnel 
dryers arc more rapid than she 4s, but are mOre 
costly to instal, and requite ijorc skilled attention.*. 

When quite * dry the bricks are burned in a con¬ 
tinuous kiln. In a few cases it is possible to take tlm 
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J-'n, 71. —Plan of tuniiel di)or. 


bricks direct from the press to the kiln, but the dauge 


of doing this lies in the fact that if heated too rapidly 
many of them will be .Spoiled. * 

Usually the bricks arc allowed three to live days 
to reach a red heat, two more days to reach the 
finishing temperature, and live days ho cool. For 
continuous kilns of ordinary dimensions this corre¬ 
sponds to an output., of one chamber per working 
day. About 3 to 5 cwt. of fuel are required for each 

* The Bubject of tunnel dr)ere i8 too complex for inoluflion in a 
rudimentary treatise, especially as “ Brick Drying ” by A. E. Brown 
dealB very completely with the construction of all the best types. 








Fig. 75.—Fawcc tt’s arrangement for stiff plastic brickmaking. 
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CHA^TKR XI, 

LIME-SAN’n. AND CLUNKER BRICKS 

Where clay is scarce or unsuitable, but sand or 
siliceous rock hs obtainable, ^bricks may be made'of 
these*materials by the use of lime as a binding agenb 
In a somewhat similar manner, bricks may be made 
from the clinkt^ obtained from refuse destructors. 



Fig. 70.—Edge-run nor mill for grinding silica rocks, etc. 

The material must’'be sufficiently line to pass 
through a No. 8 screen, and if coarser than this must 
be ground in an cdgeirunner mill (Figs. 53, 55, and 
70). 

Quicklime is ground witn some sand to such a 
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Oneness that it will pass through a No. 50 sieve, a 
ball-mill being the most''suitable- machine for this 
purpose. The ground materials are now mixed sp 
that the mixture contains G to 10 per cent, of lime, 
the correct proportion for any given material being 
ascertained by tests. 

During the mixing ,water is added, and the wet 
material is subjected to a “boiling process” in the 





Klu. 77. fur lime-sand bricks. „ 

mixev. It then falls into silos, where it is stored for 
one to three da)s in Older that the lime may be 
properly slaked and the moisture uniformly distri¬ 
buted. Unloss this is done the bricks will not be 
sound. 

The stored material is next taken to a powerful 
press (Fig. 77), where it is compressed into bricks 
under ail enormous pressure (100 to 150 tons) so 
that the bricks will staifd fairly rough treatment. 
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The bricks ^re ’next picked * on waggons and* 
wheeled into a “ hardening chamber,” where frliey are 
»ubje«tcd to t tlie action c*f * steam at 125 Tbs. per sq: in. 
for 8 to 10 hours. *After withdrawal they are fit for 
immediate u§e, and improve on storage. 

The hardening chamber (Fig. consists of a 
steel cylinder 85 to 70 ft. in Arngth and (J j‘t. internal 
diameter, olie odd being removable and, Avhen in use* 
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Fig. — ILvdcmng^hambor for linjo-sftiid bricks. 

is held in place; by stiong l/f»lts. IJ will f>e noticed 
thfrt these bricks are not .burned in kilns, but arc 
simply steamed. • 

j Lime#sand bricks arc' white, but clinker bricks 
resemble the blue bricks of Staffordshire. Both kinds 
require the use of appliances specially designed for 
the purpose. 'Those illustrated are supplied by 
Messrs. Sutcliffe, Speakman # & Co., Ltd., Leigh, 
Lancs., who Have erected some of the most successful 
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plants of this kind A in the country. So iar as clinker 
bricks are concerned, this firm claims that only by 
using their process (outlined : ,bove) and their p atenl 
*mixer can these bricks.be satisfactorily made. 

ci 

— 

d »■ _ 

CHAPTER XII 

TILE MANUFACTURE : GENERAL. PRINCIPLES 

Tiles arc'used for a variety pf purposes, and may be 
divided intr^two main groups— 

(a) Unglazcd tiles made of natural cla$; 

(b) Glazed tiles made of a mixture of fine clays 

find otjier materials forming an earthenwaro 
or porcelain body. 

The«second group is a branch of the pottery trade 
which has no connection with the manufacture of 
bricks, and is therefore omitted from the present 
volume. 

Glazed roofing tiles are comparatively new to .this 
country, though iruch used in<Spain, India) and some 
other countries. Their manufacture may, iherefore, 
be regarded as outside the scope of the present 
rudimentary treatise. 

The first group consists 'T tiles which are manu¬ 
factured in a similar manner to bricks, the principal 
differences arising from the' thinness of the ware, 
* which requires the clay to be v finer anl stronger, and 
renders it necessary to conduct the whole of the 
processes more carefully than in making bricko. 
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In this group of tiles £fre four* classes^ yiz. paving 
tiles, encaustic tiles *or tessera?, roofing tiles, and 
"drain tiles.. 

Paving tiles may be considered simply as thiif 
brides, and yequh'e no special notice. 

Encaustic tiles are chief!v # usr>d for interiors 
(see p. 249). 

Eoojhfg tufa are of in roe kiuus : pg.nmc s, wluqji 
are of a curved shape ; plain tiles , which are flat; and 
interlocking tiles, which are oftelThnule ol‘ ornamental 



Fig. £9.—Hoofing tilos. 

shapes, sr* as to form elegant patterns when laid on a 
roof. ° * 

Pantiles, ^hen hand made, aro moulded flat, and* 
rfterwards bent into their* required form on a mould. 
Plain tiles were formerly made with holes in them for 
the reception of the tile-pins, by which they w%re hung 
on the laths ; but ttte«commoi* method is now to turn 
down a couple of nil! at the head of th^tile, which 
answer the same purpose. # Interlocking # tiles are 
moulded *\>y hand in specially designed moulds, or, 
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fiiore usually, they to madi? in a wire-cutting machine 
(p. 184) or in a powerful mechanical press. 

True Spanish tiles are of tan circular section] and 
Sufficiently conical for the lower end of one tile to fit 
in r ty\e upper end^of the tile below and th^s provide a 
suitable overlap/ Such a tile is shown in the bottom 
lefVhand corner of Fi*g. 79. The tapered form 
secures btautfful elfects in use, but m troublesome 
to make, with 'the result that tiles of an S-slmped 
sectiolx (Fig. 79) Tire generally preferred in this 
country. \ f 

Inteflod'hvj tiles are usijally rectangular in out¬ 
line, Mith the surfaces corrugated, so arranged that 
the corrugations of one tile fit or lock into those of 
another, fchc«right-hand tongue or groove foiming the 
cover, and the left-hand groove or tongue the under 
portion of the j#int. Similar locks are formed at the 
top and bottom of some tiles, but in others a simple 
overlap *is regarded as sufficient (see Somerset 
Trading Co.’s patent at right of Fig. 79). 

Interlocking tiles are a product of the introduction 
of shaping machinery into o’ay-working, and arc 
chiefly made by expression and wire-cutting irr a 
similar manner to vire-cut bricks (p. l‘84), oi' by press¬ 
ing slabs of clay in presses, employing plaster moulds. 
A few interlocking tiles are made by hand, but tlys 
seldom yields Tiles with tongues and grooves of 
sufficient accuracy and shape.' Interlocking t> ] cs ai;e 
usually'less liable to twist than plain or pantiles; they 
form a more weatherproof roof; which can be con¬ 
structed foF a lower cost than one of other tiles. 

The manufacture of interlocking tiles is described 
in such detail in “ The Manufacture of Ro'olnng Tiles” 
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by E. L. Rales, that the rfyider requiring farther i in¬ 
formation should Consult Chat volume. * 

, If ip and Valley tiled are used *vhere two portions 

of a roof meet at an angle. If the angle is toward* 
the.inside of ths fiuilding — forming a kind of gutter, 
valley tiles* are required; for an» external projection 
or ridge, hip tiles are used. # * 

The angle varies with the architectural (Jcsign, ancf 
for this reason most hip and valley tilps must be maSe 
to order, cither in special moulds or by cutting* tiles 
already made \vhcn the latter* arc in a leather-hard 
condition. * 

Ridge and Eare fifes must be made ’fcpSciaHy— 
usually in plaster moiTlds, though .perfectly plain 
ridge tiljs (three of which are shown »j,t the top of 
Fig. 79) may be made by expression from a brick 
machine as in*making wire-out bricks (p. 184). 

More complex designs may bn produced by this 
process, followed by cutting out by hand th<i portions 
of the tile not required. ■ 

Fin 'uds are needed at the end of the ridge and at 
the top of a gable or Jiower. They mu A be modelled 
specially or made by hand in plaster moulds. 

Draining 4 lies ct' pipes bclqng to t*he coarsest 
class ot earthenware. They are, of various shapes, 
and are made in various ways. \Sorno are moulded 
flat, and afterwards bent*round # a wopden core to the 
proper shape. Others^re made at once of a curved 
form,* by forcing the clay through a mauld by 
mechanical means. ! Pipe-malting machines have now 
almost universally superseded manual labour in this 
manufacture, and many machines of various degrees 
of merit h^ve been patented (see Chap. XVI.). 
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« Machine-made ^tiles $re generaljy *produced by 
fexpressign to a manner precisely(similar to “wire- 
cut bricks,” so.thsJt no description of this method of* 
manufacture is necessary in a rudimentary treatise. 
The reader who wishes for further details should 
cohs f ult “Roofing Tile Manufacture,” by'E. L. Raes 
(soe Appendix). fi 

e The sarflc remark applies to therproduction of 
interlocking tiles, which are made in powerful 
mechanical presses. „ 



Fig, 80.—Drain pipes and tiles. 


It is customary to burn bricks and tiles together, 
the former t occupying the lower part of the kiln. **In 
some districts, however, the defnand for tiffi^ is suffi¬ 
ciently greAt to justify tire erection of special kilns— 
usually of a circular downdraught type. 

PRESSING IN PLASTER MOULDS. < 

In making tiles of special shores in plaster moulds 
tke clay patte must be quite sof If, and should be shaped 
into a clot or roll. The r plaster mould is placed on a 
bench similar to that shown in Fig. 102, an(l v is dusted 
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over with a* bag filled wi^i dry clay dust so as tg 

produce a thin evfn coatiftg of dust on *the plaster, 
^he roll or clot of clay i$ then thrown forcibly on to 
the plaster*and is kne&ded to shape with the handg 
until the moukHs? properly llled. Any superfluous 
clay is cut cffF with a sling (Fig. fy5)*° r bow and wire 
(Fig. 102). The mould, with its Contents, is then 
placed asi^le uytil the clay lfas shrunk sufficiently tor 
it to *be turned out on to a pallet on inverting the 
mould. 

For finials and complex pieces of work tho mould 
must be made i* several pieces, each of which are 
filled separately and then joined toge^eik The 
various parts of the mould are held in position by 
means of an iron band, by cord, or by.ffa outer mould 
or case. The seams or joints in the clay* are then 
made good by ^pressing and forking with tho fingers, 
and by the aid of small tools, the jnsfdc of the article 
being then finished by hand. After the clay has 
shrunk away from the .plaster, the mould* with its 
contents is inverted on to a board of suitable size, and 
the mould carefully removed piece by pmce. 

Articles made frotn new plaster moulds should 
require Jjttle pr no finishing, but when .the moulds 
become worn it is necessary to ma*ke good any defects 
in the surfac# of the article by caveful modelling. 



210 


MANUFACTURE OF' PANTILES 


CHAPTER XIII. 

* f 

the Manufacture of pantiles 

% 

• # « 

Pantiles' an? curved in so peculiar a manner that 

they are seldoi'n made by machinery, though with 
care Chey can be successfully produced in the same 
manner as wire-cut bricks (p. 184). Owing to the 
compressi\ T f treatment or “ thwacking ” to which the 
hand-made tiles are subjected they are generally 
regarded as superior in quality. The term “ pantile ” 
is used fo'r all hollowed tiles, but as the shdpes most 
commonly employed are the first threoin the bottom 
row^of Fig. 79, the # term is usually restricted to these. 
Of these threo illustrations, the first is also termed a 
Spanish'tile (p. 212), the second an S-tile, and the 
third an interlocking Spanish tile. 

The manufacture of hand-made pantiles has been 
greatly improved in recent yeaVs by the substitution 
of improve/1 methods of preparing thp cla^, the old 
type* of pu"-mill dliven by a fiorse (Fig. 13) being 
t usually replaced b'y a mubh more powerful machine 
driven by an engine (Figs. ;Vi and 57). 

This change' has been rendered necessary (1) by 
the scarcity of the material formerly used; tliAt now 
employed requiring a iqore thorough pugging if it is 
to prove satisfactory; and (2) by the greatly increased 
competition which, with the increased cost of labour, 
has compelled tile-makers to reduce the, costs of 
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manufacture • as^ much as yossibkj, and to eliminate 
human labour whenever practicable. • 

# In purely agricultural district*, where fabour is 
more plentiful and fuel* scarce, the earlier appliance* 
may still be uspd* with advtAitagc, as they may be 
more readily repaired by the village smith or carpertfor. 
Hence, in the following pa<*es, they arc described, # in 
greater detail, as the more modern bnes—being' 
purchased ready for use—are essentially the same ill 
general principle though more fcompfex in stricture 
and more powerful in action. ' 

Jhiildhujs iiibi Plant. —ThTiso may be of a simple 
nature where the clay does not require t<fbe pushed 
before use. If a hard mateiial is used, w* tho plant 
is driven *by an engine, a more substantial set of 

•7 ” . * * * 

buildings will be required. In the simplest method 
of tile-making the chief building is the moulding 
shed. This is a structure about-7 "yards wide' its 
length depending on the number of moulding-tables, 
the area allotted to each table being about 7 yards in 
length by 4 yards in breadth. 

Tho moulding-tables are placed against one side 
of the shed, and the remainder of the area is occupied 
by the L[och ,nr drying-shelves ; every .dielf being 
formed Vith three 11-in. planks placed etfge to edge, 
and separated from each otTier by iricks placed edge-* 
v’ise at the end of the planks, as well as at inter¬ 
mediate points, each blojk containing about 14 shelves, 
amd tlTus measuring 12 ft. long by 2 ft. 8 i«. wide, 
and about 7 ft. high. A passage way, 8 ft. wide, 
is left round the blocks, to give free access to ever^y 
part of them. 

T]iese*d$tails will be understood by reference to 

4 ft 
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Fig. 81, in whicl^ a typical sjied is ^hown in plan and* 
section. In this illustration, a, a , a , are *a* series of • 
shelves, on which the tile# are placed to. dry. 

The moulding-tables*?), b, b, are placed at one sido.» 

U —The^iorse-driveli pug-mill used in pan¬ 
tile-making for pugging the clay, differs considerably 
from the apparently similar oyo used in brick-making. 
The tpb, iAstead of being conical, is made*to # taper at 1 
both ends (Fig. 82), and the ejectmen # t Lole is at thd 
bottom instead of in the froni, as in the Jbrick 
pug-mill. * t 

The knives (Fi^g. 83), also, Sre made in a superior 
manner, being stronger* and better fithTitg’.’, The 
pug-mill is provided with forcing knives at top 
• and bottoAi. These forcing knives have # no cross 
knives attached to them. The pug-mill is generally 
placed under cover. 

As previously mentioned, a fur more effectve 
* pugging can be given by a mechanically driven pug- 
mill (Figs. 56 and 57). 

If the clay requires crushing, it must be passed 
through rollers (Fig. /b)) before it enters the pug- 
mill. 

The mould Lit;/ -t ablator pantiles js shown'in Fig. 84. 

It is furnished with a trug yr trough (c) in, which the 
moulder dips fits hands when moulding, and with a* 
btock and stock hoard (b) on whigh thy tile mould is 
placed in the operation of,moulding, and with moulder’s 
sand (5). The strippings («) are placed in the far 
corner, and a hole (/} in the takle allows sweepings to 
drop through.* 1 

The mould is placed on fqur pegs g, g t g, one at 
each tiorn&r ^of the^ block and stock board; and the 
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distance to which they, ,re driven 1 elow the top of 
the stock board, determines tho thickness of the 
tile. 



Thi Sling (Fig. 85) is simply a piece of tnin wire 
with two handles, use' 1 for cubing the clay. 

The BlxJ i and Stock boairl is shown in Fig. 86. 
The two form one piece, which rests on the moulding- 
table, and is firmly keyed to it by means-of a tenon 
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Fig. 85.—The sling. 

Fig. 86,—The block and soock board. 

c. A tenon, \$nch drops into a mortice in tho table 

d. A mortice in c, by which the block and stock board is keyed 

tightly to the table. 

Fig. 87.—The pantile mould. 

Fig. 88.—The roll 
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on the upder side of the block pacing through a 
mortice 0 in'the table. Four 'pcgi, drived into the 
table at the corilers of the block and stock-board, 
Serve as a support for the mould, and regulate the 
thickness of the tile, f in. being the thickness >of a 
pantile. ' ' 




Fia. 81), —The washing-off frame. 
Fig. IK).— The splayer, ' 


' The Tile Moilld is shown in Fig. 87. It is 
made of wood, (ind requires" no further description ^ 
The Iloll (Fig. 88) is merely a round roller of a 
convenient size, as shown by the scale, and is. used for 
striking a smooth surface to the &le. 

* The Svfaycr (Fig. 90) is an instrument on which 
the tile is removed from-the washing-off frame to the 
^ block. 
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The Washir^j-off Table (fig. 91) is a stand with ^ 
water trough and* a frame cal led the hashing off 
Fronye, (see Fig. 89), on which when moulded*, the tile 



Fig. 91. —The washmg-off table* 
a. The washing-off trug. 6. r Ric wasHing-of! frame. 


is washed into a curved form. The washing-off table 
is placed at tfie left-hand end of the pantile fable, and 
nearjthe block. 
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( When thwacking those tiles ta/kefi from the 
bottom of the block, the thwacking frame hs placed 
upon the Thvxtckmy Stool (Fig. 92), but when the, tiles, 
be thwacked arc at the top of the ' block, the 
thwacking frame is placed upon the Thivackiiuj Horse 
(Fig! 93), which Lripgs it conveniently to their level. 

t The Thicackvrtff Kn ife^ Fig. 94) is used for trimming 
'the wing of'the pantile immediately after thwacking. 
This is simply an iron blade, with a piece cut 
out exactly to the intended profile of the wing of 



the pantile, which is trimmed with it immediately 
after thwacking. 

The Tile Kihi may be the sime a. tha* used for 
bricKS, if t)ie latter arc burned in a downdraught 
Hln or in a chamber kiln of a modern type on the 
continuous principle. The datter can only be used' 
where the demand for bricks and tiles is very large, 
so that in practice single kilns are generally used. 

Where simplicity o£ erection tis more important 
than a saving in fuel or a uniform colour in the 
goods an 1 updraught kiln of the pattern shown in 
Figs. 96 to 101 may be erected, though fthe most 
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Fig 99 —Section throug# the centre of the kiln, ^n the direction 
of the line cd in fig. 97. 
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«. < , # 

progressive tile manufacturers at the ‘present time 

prefer downdraught kilns (p. 246)„ * 

PROCESS OF MANUFACTURE. 

f ♦ r 

• \Jlay-getting *ml Weathering. —The (day used for 
making tiles iff stronger and freer from impurities 
• than that used for making bricks, aiyl consequently 
rtquires morel care in its treatment. 

When the clay is too strong, it is mixed with 
sand before passing it through the pug-mill. 

The weathering of the clay 'is performed by 
spreading re out in thin layers, about 2 in. thick, 
during the winter, and e»6h layer is allowed to 
receive the benefit of at least one night’s fyost before 
the* ucce'edfng layer is placed over it. Some clays 
may be spread out in the summer to be scorched by 
tho *sun, which effects their weathering equally well. 
The greater the heat, or the sharper the frost, the 
thicker may be the layers, but $ in. is the maximum 
thickness. 

The object of the process of weathering is, to 
open the pores of the clay/and to separate the 
particles, that it may absorb \fater more Readily in 
th^Subsequent process of mellowing and tempering. 
f The clay thus,weathered is thrown into pits, 
where it is covered with water, and left for a corf* 
siderable time tfr mellbw, or ripen. With some clays 
this process is unnecessary. * * 

Tempering .—The process of* tempering is 'per¬ 
formed simply by passing the clay through the 
pug-mill. r If the clay be very foul, that is, full of 
stones, it is dang before using, and passed* a sacond 
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time through tVi mill. It iyay be slung either once. # 
or twice, lyid pugged twice or tl/rice, agcbrding to 
the n$ure of the clay. • « 

Some clays require tb be crushed between rollers^ 
or ground to powder before being pugged. 

Slinyiiuj. —The operation of slijjgkig is as follofv* : 
as the clay issues from the ejectment hole of the pug- 
mill, it is ctit into lengths of # about 2 ft., with a sling. 
These lumps are taken by the slingcnf and cut up 
into slices, not exceeding f in. jn thickness, during 
which operation»most of tile stOjies fall out, an<T those 
which remain are flicked out by hand. The clay thus 
freed from stones is oneb more ground, ffqd *is then 
ready for the moulder. • Mechanical clay .cleaners 
(p. 173) ai’t preferable when a large quantity of clay 
is used. Washed clay (p. 70) is sometimes emptied 
In some districts the clay is still freed from stones 
by sifting, and the tempering is performed t)y trad¬ 
ing ; this part of the work being done by boys, who 
tread in a spiral track, so as to subject each portion 
of the mass to a uniform amount of kneading, but 
this is unusual. • 

iMuuldinfj.— The clay, as ifissues from the mill, 
is cut into luiflps, caflled pi eves, which arc stacked 
on a rough bench in the shed. A labourej’ cufsTfliese 
lumps in half, each half being called a half-piece, amj 
wheels these half-pieces * one by one to the pantile 
table. t 

* Al*ough-moulder, generally a boy, takes the half- 
piece and squares ft*up, theit is, beats it up into a 
slab near th^ shape^of the mould, and*about 4 in. 
thick, from which he cuts ojjf a thin slice, (The size of 
a tilb, and passes jt to the moulder. 
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^ The moulder, having+sanded his btock l^oard, and 
placed his jnould on the four pegs (Fig. £ 4), which 
regulate the thickness of the tile, takes the sl'ce of 
clay from the rough-moulder, and puts 'it into the 
mould (Fig. 87). Hr then, with very wet hands, 
smooths the surface cutting off the superfluous clay 
with his hands, in long pieces, called strippings, 

• wfiich are thrown to a corner of the table. This 
done, he stakes the surface level, with the roll 
(Fig, §8); and turning the tile out of the mould 
on the washing-off frame (Fig. 91), /with very wet 
hands washes it into a curved shape* He then strikes 
it smartly «yith the splayen (Fig. 90), and turns it 
over on that implement, on, which he conveys it to 
the block, where he deposits the tile with [he convex 
side uppermost, and, the splayer being withdrawn, 
the tile is left to dry. v The button fcnd of the tile 
is placed inside the, block. 

Thwacking .—The tiles remain m the block until 
they are half dry, when they a^rc taken out one by 
one, placed on the thwacking frame, and beaten with 
the thwackemto perfect their shape. 

The wing of each tile is tlien trimmed with the 
thwacking L knife, and the tiles ^eplaojd in t the block 
sti 1 ! ,»ith the convex side uppermost; but this time 
the button end is placed outside. Tire tiles then 
remain in the block until re«*dy for burning. \ 

It should be -observed that the tiles flatten slightly 
whilst iij the block, and for this reason the washing* 
off frame is made a little more, convex than 'the 
thwacking fr^me, which corresponds to the permanent 
form of th; tile. 

Setting and Burning .—In setting fM- kilu, a 
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course of y trifiek bricks is lajd at the bottonq, herring-, 
bone fashion, the bricks being pl&ced lji in, apart. 
Oja tljs foundation the tiles are slacked as closely 
as they wilf lie, in an fcpright position, one course’ 
abov^ another, ^ls # the bodyoof the kiln is filled, 
the hatchways are bricked up wi^h bid bricks, anil 
when the kiln is topped, they are plastered over with 
loam or clay. *Tho top is then covered’ with one 
course of unburned tiles, placed flat, am lastly, upon 
these a course of old pantiles is, loosely laid. ( This 
only applies to Wins of the typp shown in Figs. 96 
to 101 ; the tiles sdt in downdrdught kilns require no 
“topping” or covering of* clay. If the tiics Wi]l not 
stand high stacking, they may be placed i>i “cup¬ 
boards ” made of fireclay slabs, so that ‘these Uke the 
weight off the tiles (p. 244). ^ > 

The fires are*usually lighted on Monday lporning, 
and are not put out until Saturday* evening. Owing 
to their thinness and tendency to twist, tiles,require 
much care and skill in burning, so that the temperature 
and time of heating will vary with different clays. 

The fuel used is coaj, and the quantity consumed 
at e$ch burning is about eight tons. This, however, 
varies with the May add kiln used.* * t 


COST OF MANUFACTURE.^ 

a As .the manufacture t of tiles is carried on,under 
cover? the establishment of a large tile-work involves 
a considerable amount x>f capital. 

The cost o? making pantiles is about as"' follows, 
per 1Q00 tiles/.— 



238 


MAKING PLAIN TILES 


' , . t r - £ ». d. 

(day— 4 hia it* iiBU^lly inelided in the rent, but, if/ 
purchased separately, may be taken at 2 s. 6d. per* 
yifid culie—2£ f yard8 cube make 11)00 pantiles ( . 0 5 tl 

Weathering clay . . / . . . , . 0 (' 0 ” 

Mellowing ditto, and pugging otfco . .010 

If slung and pugged a second time,. .02 o 

. Moulding, including ail labour matching clay < 
from null, mffulifing, washing, blocking, thwack¬ 
ing, and blocking second timo . 0 10 0 

Setting and drawing kiln , . o g o 

Burning^ . . i 0 12 0 

' fi . —'- 

, (’ost of making , 2 0 0 

By the use ol’ power-driven machinery for crush¬ 
ing and pugging the day and avoiding the necessity 
of mekowiag it in pits the cost may be reduced by 
about jos. By the use of, 'downdraught kilns or of 
continuous « ones the loss of burning ipay also be 
grbnfly reduced. Owing to their shape, pantiles must, 
however, cost more to make than do ‘■plain tiles 
v ’ Ilip and iWllry tiles are made in a similar manner 
to pantiles, but on blocks of a different shape. Some 
makers prefer to use plaster moulds for these tiles. 


,CHAPTER XIV 

TILE MANUFACTURE OF PLAIN TILES 

h Kr- " 

The piethods used for manufacturing plain tides wiry 
greatly in different cjistricts, and as these kinds of 
tiles adapt themselves more roadily to production by 
machinery, there are still wider variations than in 
the manufacture of pantiles. 
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Where the* Slay *is of siyh a\iature that it doe.% 
not need finding between rollers^!’ othej*‘treatment 
o £ a jicehanical nature, the method described in the 
following pftgcs may bo* regarded as typical. \VitS 
the advantages .to* be obtained fyom the use of 
mechanically* driven pug-mills, hqwavor, the usi/ *>f 
more modern methods of preparing* the clay has 
increased. • Tli^c methods—which vary hi different 
localities on account of variations in Ibhc material 
used—are practically the same as those used, for 
preparing clay for brickmaking^liy machinery (Chap, 
V111.). The reader desiring further details—which 
are beyond the purpose of the present volume— 
should consult “ Roofing*tTilc Manufacture/’ Jjy K L. 
Raes (seeAppendix). . ’ 

Weathering and 'Tempering— The matcrW js 
dug and spread^nit to weathei;; the length of time de¬ 
pends upon the quality of the air : a h&t, dry summbr’s 
day will do good service to some clays, and three or 
four such days would then enable the makers to 
collect a thin surface in a workable condition. 
Frosty weather, provided it be dry, is preferred; hut 
wet, anjd alternations of wet and dry, retard the pro¬ 
cess of weathering seme Midland marls. * During a 
hot, dry season, some of these Midland marls can be 
dug, weatheT&d, and made' in one month, but some, 
elhys require a much longer exposure. 

The weathered material id next 1 mixed with a 
quantify of water and placed in the pug-mill. - About 
1 cubic yard per hour is ground by one horse. 

The pug-mill (Fig/ 82) consists of a wooden tub 
slightly tapered, the larger end being uppermost; it 
is circular and* about 6 ft. high and 3 ft. diameter at 
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the top qr larger end, In which a ckst-iron spindle 
revolves, carrying k series of flat steel arms, arranged 
so as to form by rotation a spiral or worn-likc 
.notion upon the clay, which is thereby pressed from 
a larger to a less diaMeter of Mie tub in which the 
clay is confined," agd ultimately comes oozing out of 
an aperture at u thc bottom : this operation kneads the 
clay, and p mixes it, giving it great cohesive power. 

As pointed out in previous chapters, mechanically 
driven pug-mills of a more powerful type are now 
preferred. This clay or prepared marl, being now 
ready to make the tilck, is wheeled away to the stock 
kept under cover for that purpose. 

The.moulding of roofing tiles varies from that of 
bricks principally in the clay being stiffen, 'tnd in some 
casei 1 coal-dust instead of sand is thrown in the 
mould each time it is filled. Some "moulders prefer 
sand when a bright colour is desired. 

Mould hi (j ,—The mould is 12 in. by 7f in. and 
-J in. thick, made of oak plated^vith iron. It resembles 
Fig. 87. The moulder at his bench (Fig. 102) takes up 
a lump of day, and works it by hand into an oblong 
square, somewhat less than the mould, say 11 in. by 7 
in. or thereabout; the mould is placed upon the bench, 
and fine coal-dust or sand thrown into it; the man 
then takes up the lump of clay in the "right position 
for the mould, and. throws it into it with cor- 
siderable force ; then, with a^steel wire strained upon 
a wooden bow, cuts off the surplus clay level $ith the 
mould, removes the luinp, and ?nishes moulding the 
clay left in tho mould by addffig a little clay if it be 
wanted/and smooths It over with a wooden tool. 
By his side upon the bench he has two ihin boards 
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about the sizo i f the moulded tilb; thetf surfaces are 
dusted oVer with coal-du^t or s&nd. Upon one of* 
these he places the'moulded tile, turning it out of the 
mourn, and he repeats, the process of mouldin'g %t 
the rate of from 1300 to 1500^ per day, adding more 
clay*to his Lump about every six tikss moulded, 
in quantity-about as much as the Six iiles moulded. 

Drying .—The attendant boy carries* away ttvo* 



Fig. 102.—Bench for moukhngHiles. 
a. Coal-dust or sand box, 14 in. by 8 in, 

13. Moulding board, 14 in. by 10 in. 
c. The bow foi^cutting. 

tiles at each time to the floor; he tak^s up one on 
the board, and by the Thick part of the hand presses 
up the Two projections at right angles with the face 
of the tile, and then places boaftl and tile 
head, and tal^es up a second and operates upon thi.^ 
ii^ like manner as he walks to the floor, where he 
fays the two tiles, carrying tht boaifls back to the 
iqpuldjjig bench; and ttten repeats his operations. 

The tiles remain pn this floor (which may be out of 
doors in fine weathe^for about four houps; they are 
then collected* and placed close together, thT nib end 
changed alternately to allow <5f their resting close and 
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square; in this state they are walled ip in a dry but 
not hot situation, and s6 remain for a da^ or two: 
this is done f to toughen them. 

The Set --The next process is to give them a Curved 
form, sometimes termed the “ set,” which is done on 
a tWee-legged stool, called a horse (Figs. 1 03 and ‘104), 
the top of which ishi little larger than the tile, and is 
.curved one*way to aboutia 10-feet radius. t With the 
horse is ifsed a wooden block, curveu to correspond 
with the surface of the horse. These implements are 
used a^ follows: six idles are taken as last placed and 
put on this horse ; themaii lifts up.the wooden block 
and gives Wem three sharp„blows with it; they are 
then carried away and placed in an ingeniously built 
wall (Fig. 10?y, made of the tiles to be dried, to com- 
pletefhc'drying process, after which they a'fe carried 
to* the oven, twelve at each time, with the edges of the 
tiler against the breast of the carrier. Where the tiles 
cannot be stacked in the manner shown in Fig. 105, 
they may be laid on wooden frames, or pallets, the 
latter being piled one above the other like a series of 
shelvos. 

Firing .—Firing tiles requires much more care 
than tiring bricks, as roof tiles are very thin #nd 
liable to twist. 

Small circular kilns, either up or downdraught, 
are usually employed. Om the bottom of the kiln 
are first placed 2000 Wicks, as shown in Fig. 106, and 
upon these are placed 7000 dies, forming a square, 
the spaces between the tiles and t\ie curved side of the 
kiln being tilled up with bricks,, as shown in Fig. 107. 
Tue tiles*are placed edgewise, in parcels of twelve, 
changing their direction for each parcel of twelve. 
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Fig. 104 .—Another form of horse* 
b. The horse. c. Tho tiles. 



Fig. 105.—Tiles%s placed during the lasfcdrviner. 
d, Laths, two to each course. 








The eight f rows of twelve bricks if sach, as seen 
in Fig. 10fij cover* a sp&ce left in continuation of 
flues from the eight fire-hojes. The bricks in ; the 
first Seven courses are so placed as to leave a flfie of 
an average width of fonr inches. ; The dotted lines 
sho^ the positiorbof the fire-holes. 

Above them ,(as shown in Fig. 107) the tiles are 
plailed in bungs of twelve; and laid alternately cross 
and lengtlfwis^e, the nibs space them off, and support 
them in a vertical position. Each side of the square 
is inadd’ up with bricks,* as shown on tfye plan. 

From this description, and a reference to the 
illustrations,' it will be seen that the goods placed in 
the kiln ale in each case so* placed as to allow the 
diffusion of heat between * them; and as^ the uni- 
formbv of Heat is the desideratum in firing both 
bricks and tiles, the circular oven is found to answer 
better than any other at present in use, though rect¬ 
angular downdraught kilns are almost if not quite as 
good. 

Owing to the difficulty of preventing warping, it 
is becoming increasingly common to set tiles in “ cup¬ 
boards ” or “ boxes ” made of fireclay slabs. Each box 
holds twelve tiles set on edge, and the slab§ bear the 
w<4ghtT>f the superimposed goods. Two of them are 
set on their edges (to form the sides of*a cupboard) 
and a third is laid on top of them. The side-slabs r 
must be so placed that each supports the end of two 
horizontal ones. After one row of cupboards is buih, 
a second is built above, it, the, vertical slabs bfeing 
placed one above the other until the kiln is filled to a 
convenient height. It is not wise to fill'a domed kiln 
completely, as a portion of the space iri ,the dome is 
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Fia. 106.—Plan of oven, as soon when oighV ^ourso? of bricks 
* * arc placed cdgewi^o. • 



« 


Fig. 107.—31an of oven, as sebn when tho firs?coprso of tilfcs are 
placed upon the br^ks, as Been in Fig. 1UG. 
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best left empty to act ^ a combustion ond heat 
distribution phambe/. . 

Plain ^tilcs made of some clays, which have little" 
tendency to twist, may be set flat in piles about 3 ft. 
or 4 ft. high. 

Interlocking tlless must usually be set in cupboards, 
owing to their shape and inability to “ pack ” well. 
c Setting tiles require great skill, as m incompetent 
or "careless setter may ruin a firm employing him. 

It is desirable to have a wall round the outside of 
the kiln about 6 ft. higlj, and at a distance therefrom 
to allow the fireman space to attend his fires conve¬ 
niently ; this ./all is dry built generally with imperfect 
bricks, and" its use is to avoid one fire being urged 
more than another by the set of the wind, which duty 
it perfc v ms tolerably well. 

When the kiln is full, the elammms (doorway) 
is made up with bricks daubed over with clay 
sweepings or loam; then the fires are kindled, and 
are kept slowly burning for the first 5 hours, after 
which they are progressively increased for the next 
33, making 38'hours for hard-fiijed (blue) tiles; four 
tons of coal being consumed in the filing. These 
figures vary with the clay and size Of kiln* The 
temperature is determined by the sight of the fireman 
directed to the mouths of the kiln. When the “ finish- 
ing heat ” is obtained, aqd before the fires burn hollow, % 
the mouths are stopped up wjth ashes to prevent 
currents of cold air passing through the kiln, which 
is then suffered to cool grr dually 20G). 

The Downdraught Kiln is largely used.for burning 
tiles and bricks, as it is more easily regulated, and is 
more economical than an updraught kiln. It may be 
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circular >tr rectangular in pjan, the former being the 
more popular. Th^ fireplaces (/)* usually *8 or 10 in 
lfUm'feer, are placed in the walls of $he kiln (Fig. 108), 
and the heat rises through the openings formed at. 
the»top of the *bag*walls (h\ Tlie flames and hot 
gases strike against the dome-sha^ed'roof and dc&jnd 
towards the floor of the kjln, heating the goods with 
whicji thSy covne in contact. Finally, t'licy pass t* 
the centre of the floor (p) and oul» through ttie, 
central well (w) to the chimney flue (e). 

The descending gases scatter themselves very 
completely through the goods, with the result that it 
is not difficult to obtairf a sufficiently <Acn •tempera¬ 
ture throughout the kiln, though the g&yds in the 
upper paints are liable to be more hcafted than those 
nearer the well (w) 

Some firms prefer to use, downdraught kilns with 
the chimney running up through»thc interior instead 
of externally, but the disadvantages in setting cause 
this type of kiln to he far from economical. 

The internal height of the kiln and the bag walls 
(b) are somewhat lo\yer when burning* tiles than for 
bfickdvilns. The object of aiTinternal chimney is to 
produce n gootl draught at the cymmenc<sment of the 
firing, as kilns with an external chimney are sometimes 
troublesome in this respect. » 

Many arrangements have been devised to cause the 
^gases to pass through flues placed beneath the kiln 
floor with a view to heating it uniformly, fcolid-floor 
kilns are usually AiJtisfactcry on dry sites, unless the 
kilns are veyy large* but they tend to slightly under¬ 
fire goods placed on the, floor. When a flued or 
“feathered*” flosr is used the temperature of the floor 
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is higherland t$e he&t is betj^r distributed. In damp 
sites the |jsc of a floor of this kihd reduces or even 
jfrev%its the troubles dtie to dam^o rising froin the 
ground into the kiln. Illustrations of kilns with fiutfs i 
undtr the floor are given in “^Modern Brickmaking/’ 

“ The Manufacture of Roofing Tile*j,”"and other larger 
treatises (see Appendix). 

CqntinuousJcilns are much used on the^Continent 
for roofing tiles. The chambers,, afc somewhat • 
narrower than those used for Ijricks, but apart from 
this most of tin? continuous kilns used for the latter 
purpose may be “ employed in burning tiles. As 
stated in a previous chapter, continuous kijn^ require 
only one-third to one-half the fuel needed »by inter¬ 
mittent kilns, but for satisfactory work' thqy require 
a larger output of tiles than is customary hi' tj^is 
country. 

Although it is possible to obtain satisfactory results 
with the use of great skill, it is not advisable to burn 
bricks and tiles promiscuously in the same continuous 
kiln. For single kilns see p. 214. 


CHAPTER XV 

ON THE MANUFACTURE OV ENCAUSTIC TILES 
> 

Thf highly decorative pavements of the Mediaeval 
ages, principally to be found in our old ecclesiastical 
structures, h&ve attracted the attention of antiquaries 
for many years, but their production is difficult 
because ,of “the necessity of using clays of different 
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colours that can be mad/s to amalgamate fti such a 
way as to« contract or shrink equally during the 
]>rocpsscs of drying and firiilg. Until this is ejected 
mi perfect tile of several colours cannot be produced, 
sundry unsightly‘cracks appearing on the inlaid parts 
' ofThc surface. ’It is unnecessary to speak of the 
present state of perfection to which these beautiful 
tiles have been brought, further than**to observe that 
"they are yeaVly..becoming more appreciated, both on 
the scoi:c of durability and ornament; and there can 
.scarcely be a doubt that, very soon, *no ecclesiastical 
building, having any 'pretension*? to architectural 
superiority, will bo considered to be complete in its 
decorations without them. ' 

For the encaustic tiles made by Messrs^ Clinton As 
Co. tm; clays of which the tiles arc composed are 
obtained .in the immediate neighbourhood of the 
works—the ordinary marl producing a good buff 
colour when fired; another kind a warm red; black , 
is produced by staining with manganese; blue with 
cobalt, etc. To some clays there is a slight addition 
of Cornwall stone, felspar, Hind, etc. The whole are 
subjected to a variety of washings and purifications— 
the clay intended, for the surface, especkiljy—and 
passed through fine.lawn sieves in a liquid, or “slip,” 
sriite, as it is technically termed. In this state it ip 
conveyed to tho.slip-kjjln* and “ boiled,” until it is in* 
a plastic state, and fit for use. , 

Aftcf the modeller has done his part, the pattern is 
cast in plaster in relief, and is then placed in a metal 

'* Tho dip-hln is ft Btone trofigh bottomed with lire tiles, under 
wbiub runs ft furnaco Hue. It y used in tbe manufacture of pottery 
for evaporating tbe excess of water in tbo slip, or 'liquid mix‘urc of 
clay and ground Hints, which is thus brought Rito the eta'e of paste. 
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frame of >thc sizb required ; Jout it should be stated 
That to produce the* ordinary 6 in', square tile, it is 
medcl^d G* in., to allow for shrinkage or contraction, 
which takes place during drying and living. The? 
make** then conrncnoes his operations. A piece of 
the fine clay tor the surface is llat^onbd out to abofft 
a quarter of an inch thi<j,k, somewhat after the 
manner of 'preparing a pic crust, and this is thrown 
on to and pressed upon the plastey pattern, and 
receives, of course, a correct indentation, or outline of 
the design. The' metal frame containing the plaster 
mould is divided huVizontally, and after the surface is 
put in, the upper part (;f the frame is sere »V»;.d on, 
and the maker tills up -Svitli clay of, a somewhat 
coarser description, to form the tile ef the Requisite 
thickness. The tile is then put under a screv press 
(Fig. G5) to impart the proper degree of solidity. 
Sometimes the clay is stamped in a press to the 
desired shape, with the use of steel instead o,f plaster 
moulds. 

So far the tile is of but one colour; next comes 
the task of giving the dilferent colours required. 
Suppose a tile be required of three colours—red, blue, 
and buff.and that the surface piec° already put in is 
of a buff colour. The maker provides himself with 
vessels of a suitable kind, containing the one the 
blue, the other the red colour,Jn a "slip” state, and 
these he pours into thosg parts of the indented surface 
that the drawing or liriished tile before him tells him 
to be correct. The. c 3 >>lips cover the surface*entirely, 
and there is now not the slightest appearance of any 
pattern or design. After remaining in this state for 
three days, until the water has evaporated for the 
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r most part, the process®,of scraping" or plJUning the 
surface commenced: this is an operation requiring 
care, though Gasify effected by experienced hanoh. The 
pattern then makes its appearance, but the colours 
are scarcely distinguishable from one another, ,1 
f The tile is then finished as far as the maker is 
concerned; and, after remaining in the drying house 
’from 14 to 21 days, according to circumstances, is 
conveyed to 1 the kiln, where it is fired for about 60 
hours. ^ After being drawn it is finished, except it be 
that the parties ordering wish the ’surface glazed, a 
rapid and easy process; the dipper merely placing the 
surfacA in A tub of glaze kid retiring the tile in a 
glost kiln. 

Encaustic files may also be made out clay dust 
in a 'manner similar to tessera). 

Plain self-coloured files, such as black, red, choco- 
'Acife, buff, etc., and also tessera), are made of the same 
material as encaustic tiles, only that it is dried longer 
in the slip kiln, passed through rollers to reduce it to a 
powder (“ dust ”), and is then finely sifted. Presses of 
great powe/ (Fig. 65) arc used to make these tiles. 
The powdered clay is swept into a die of the proper 
size, the shrew descends, and presses" the powder into 
ft solid tile, leady for drying and firing. 

Tessem are now extensively used for mosaic 
pavements, for which they are admirably adapted. 

The mosaic pavements made by the Romans 
were formed of small pieces of stone or marble of 
various colours, bedded one by, one in a layer of 
qement, each of the pieces being levelled with the 
others as the work proceeded, and on the completion 
of the work the unavoidable inequalities of surface 
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were corrected by 1 rubbing the ‘wliole «to a plane 
surface. ' , 

^ This mode of proceeding was attended %vitJi many 
defects*. The irregular shapes of the tesserae caused 
the cement joints to be of a thickness that greatly 
injured the effect of fhe design' whilst the piecemeal 
way in which the work was lank rendered it very 
difficult to produce a level surface. ■> 

The principal difficulties that lie in the use 
solid tesserae are those arising from irregularity in the 
shape and size of the several .pieces, as well as the 
great labour and ^expense attending the laying of 
such pavements piece by piece. Thesi^ difficulties 
have been entirely overcome by the use cjf tesserae, 
made in steel dies, by the process aboye described, 
which are perfectly uniform in size, and fit closely 
together, with an almost imperceptible joint. 

The “dry process” (p. 1 92) is „ used: the elav 
being first purified by washing. The slip is then 
‘ dried upon a slip-kiln (p. 250), ground to a fine 
powder, and in that state subjected to heavy pressure 
in strong metal moulds: by this means the clay is 
reduced to one-third 'of its original thickness, but 
retains & sufficieipt moisture to give it cohesion. The 
articles thus made can be handled at once, and»caijied 
direct to the, kiln. They am hurried in saggers in a 
similar manner to pottery, ** 1 

This method, invented by' Prosser, offers great 
advantages for the making of ornamental pieces for 
cornices, bas-reliefs, floor-tiles, tesselated pavements, 
etc., on account o^ the great accuracy in shape 
obtainable in conjunction with a very low shrinkage. 
The mode in which the tesserse are used is 
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precisely the reverse of the Roman process, and is as 
follows a coloured design of the intended mosaic 
having beOn drawn to scale, after the ff3hion of a 
Berlin wool pattern, the patlern is set ou^ full size on 
a cement floor, perfectly smooth and level, and on 
this floor the tessera) are placed closer together, the 
workmen being glided in the arrangement of the 
colours by the small drawing. 

The p : eces arc then joined together by a layer of 
cement applied‘to the upper surface, and in this way 
they arc formed into slabs of convenient size, which, 
when hard, are ready for use, an<] can be laid with 
as much case as ordinary flagstones. It will at once 
be understood, that the side of the slabs which is 
next the’floor during the process of manufacture forms 
the upper sale of the finished pavement, the pattern 
appealing reversed during its formation. 


CHAPTER XVI 

THE MANUFACTURE OF LAND DRAIN. TILES AND 
PIPES 

The manufacture of draining tiles and pipes (Figs. 
80, 109, and 110) h one which daily assumes 
greater importance on account of the attention 
bestowed on agriculture, and the growing appre¬ 
ciation of the importance of thorough drainage. 
Any discussion on the best of forms of draining tiles, 
or the most advantageous methods of. using them, 
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would, however, be out of place in Jhis volume, 
The manufacture is exceedingly simple, and as re- 
gards the .preparation of the clay, and the processes 
of drying and burning,*is precisely similar to. the 
other branches of ^ tile-making. The moulding is 
entiiely don$ by machinery, usually of a portable 
character except where glazed sewerage pipes lire 
concerned.^ < 1 t 

Bricks, paving tiles, and roofing tiles J are little 
required, and seldom manufactured,, except in the 



Fig. 100.—Plain dmu ’ Fig. 110.—Socketed drain 
pipe. * pipe, 

neighbourhood of tovms or of large villages, where 
the demand is likely to be sufficiently constant 
to warrant, the erection of kilns,, drying sheds, and 
other appurtenances of a well-irountcd brickwork. 
If a cottage is to be rebuilt, a barn tiled, or it may be 
'’once in twenty or thirty yea v s a new farmsteading 
erected in a rural district, it is generally cheaper to 
incut 1 the expense of carting a few thousand bricks 
or tiles than to ere^t'the pLnt necessary for making 
these articles, on the spot. But with land drain 
pipes the case is reversed. They are most wanted 
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9 precisely in 0 situations where a brickyard would 
be an unprofitable speculation, viz. in the open 
country h and often in places where tl]p cost of 
carriage from the nearest brick-yard wop|d virtually 
amount to a prohibition in t^heir use, if they 
cannot be made on the spot, and thaj) at a oheap 
rate. What is waited, therefore, is a good and cheap 
method of making drai;^ tiles without much plant, 
and withapt erecting an expensive ki-ln, as the works 
will not be required after sufficient tiles have been 
made to supply the * immediate neighbourhood, and 
therefore it would not be worth while to incur the 
expense of permanent erections. Tlie making of drain 
tiles as a, home manufacture is, therefore, a subject 
which has much engaged tne attention of agricul¬ 
turists at different times, and the employment of 
a <yery simple and effective kiln erected by Mr. Law 
Hodges and described in the Journal of the Royal 
Afji [cultural Society (vol. v., part 2) provides a simple 
means of making land drain-pipes in places otherwise 
difficult of access. 

The material must be prepared in the form of a 
plastic paste ( by one of the methods described in an 
earlier chapter. This paste is then placed in a pipe- 
pres^s (Fig. Ill) and expressed through a aie in the 
form of a pipe. This is then cut off into lengths by 
ireans of a pair olf wires in a cutting frame in a 
similar manner to wira>cut bricks. 

Where a wire-cut brick machine is available, it 
may be 'used to produce drain pipes, as dies for this 
purpose can be obtained from the machinery makers. 
A-* small separate machine is, however, more 
convenient. 
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For ^seworage \ pipes special pipe ; presses are* 
used, but the manufacture c/f salt glazed pipes of thil 
character rforms ail entirely separate branch of the 
clayvforking industries, | and is of too* specialized 
nature to be described here. 

As the pipes are produced they a«e taken aw ity />n # 
a wooden roller placed inside thenf, anyl are placed on 
their ends*on a floor to dry.\ Very narrow pipes nfa> 
be dried in a horizontal position, but a ^erticai one*is 
preferable where possible. 



Fig. IllDram-pipt/machino. 


Dram tiles, in so far as they ari5 distinguished from 
pipes, may usually be made* in thd same fnanner, but 
they are open at the top or bottom, and so are mofe 
likely to twist in drying (see Fig. 80)t 
• pipes must be* stored under cover uptil dry, 
aftef which they ar$ stacked in the kiln on their ends. 
The shed used for flying tliem may, if necessary, bo * 
constructed of hurdles, the5e being pitched firmly*in 
the grouryl ih two parallel Straight lines, 7 ft. apart, 

- * “ s 
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to form the s : des of the sheds, and the roof will be 

e ¥ 

formed of hurdles placed Endways and tied together 
at the top, as well jis to the upper slit of the hurdle, 
with strong tarred twine, forming the ridge of the¬ 
reof exactly over the middle of the,shed. They must 
then be lightly tb atchecP with straw or heath, and'the 
sharpness of this foof will effectually protect the 
t’leu from ram. Two of tljese sheds, each 11^0 ft. long, 
wi 1 ! keep cme^of the kilns hereafter described in full 
work. For large outputs a more permanent building 
is preferable. •. 

These sheds should be so built as to have one end 
close to the gug-mill and the clay-heap, only leaving 
just room for the horse to work the mill, and the other 
end near the kiln. Attention to this matter saves 
future labour* and therefore money. 

The pipes may be burned in almost any type of 
bnck or tile kiln, but where only land pipes are made a 
temporary kiln built of clay and earth instead of bricks 
may be used. The form of this kiln is circular, 11 ft. in 
diameter, and 7 ft. high. It is wholly built of damp 
earth, rammed firmly together, and plastered inside 
and out with loam. The earth to form the walls is 
dug out roynd the base, leaving a circular trench 
about 4 ft. wide artel as many deep, into which the 
fire-holes of the kiln open.'- If wood be the fuel used 
tlnee fire-holes are' sufficient; if coal, four will be 
needed. About 1200 common bricks are wanted to 
build those fire-holes and flues; if coal is used, rathe’’ 
fewer bricks will be wanted, but then some iron bars 
are necessary—six bars to each fire-hole. 

The earthen walls are 4 ft. thick at the floor of 
the kiln, are 7 ft. high, and tapering to the thickness 
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of 2 ft. %t tGe top; this will determines the slope pf* 
the exterior face o£ the kiln. The inside‘of the wall 
iz c^’ried* up perpendicularly, and* a loam plastering 
inside becomes, after the first burning, like a bricl^ 
waJJ. The kilrw ifl&y be safety erected in March, or 
whenever the danger of injury frflm frost is ’ever. 
After the summer use of if, it mustdbe protected by 
faggots cTr litter against lie wet and 'the frost <jf 
winter. 

A kiln of these dimensions will contain— 

. » « 

4^,000 1-in. boi*e pipe tiles. 

22,500 1! 

20,000 l4 

12,000 2 , 

and the last-mentioned size will hold th/j same 
number of tfie inch pipes .inside of them, making 
therefore 21,000 of both sizes. in good weathe/this 
kiln can be filled, burned, and discharged once every 
fortnight; and fifteen kilns 'may be obtained in a 
good season, producing— 

705,002 1 -in. pipe tiles,* 

Or 487,500 11 
•Or *300,000 1J „• „ 

and so on ifl proportion for*other m sizes. 

It requires about 2.j tons of good coals to burn 
the above kiln full of pipes. 3000 brush faggots will* 
£ffcp>the same purpose. Some clays require more 
burning than oilier^; the stronger the clay the less 
fuel required. * t 

Co8t.*—Tfib whole of tl^e plant and building* if 
erected o^hijrdlej, need not cost more than £50, thus— 
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, £ ( s. d. 

^ Second-hand pug-mill.10 0 0 

Second-hand, pipe machine . . . .15 0 0 

Cost of rccting kiln . • , • • . ll 0 0 (H 

Cost of sheds excluding hurdles . . . 10 0 0 

50 0 0 

Tne cost of production will vary from 5s. per 1000 
for 1-in. pipes (jo 12s. per 1000 for 3-in. pipes, all 
1 it. or slightly over in length. 1 

'’Where othw clay goods are manufactured, the 
land pipes are, naturally, burned in one of the existing 
kilns, being placed on their ends one above another 
until the kiln is filled. »• 11 


CHAPTER XVII 

HOLLOW BIUCKvS AND BLOCKS 

Hollow blocks are made in pipe machines or by 
the wire-cut process (p. 184). They/are .becoming 
increasingly popular on account of their lightness and 
sound proofness. The clay is made into a? stiff paste 
by one of the methods previously described, and is 
then put into an expression press fitted with a die or 
mouthpiece, through which the clock or brick ex wudes 
in the form of a long colqprm which afterwards cut 
by wires into blocks of convenient length. The die or 
mouthpiece is provided vyitli one or moie cores which 
produce the hollow parts of the blocks* and care is 
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needed t$> ensure tfjat the co^es are properly adjusted. 
Further details together wit’ll illustrations of the plarft 
u,sed will fee found fh “ Modern Bri(^kmakftig i (p. 266). 

T?ie idtea of tubular or hollow ’ bricks is not 
new. for such artitles were used by the Romans in 1 
large vaultings, where lightness of construction* ^as 
required, and they arc said to be* in ^common use in 
Tunis at 4he present time\ The size of. the br&kys 
and blocks varies greatly, many are 12^ in. long, t^id 



Fig. Tl6. — Hollow bricks. 


_ t 

three Courses rise 1 ft. in height. In passing .them 
through the machine, or ia the process df drying, Jhe 
bricks can be splayed? at the'ends for gables,*-or 
marked for closures, and broken off as required i q 
tise^^r they may be # perforated for the purpose of 
ventilation. If nicked with a sharp-pointecf hammer, 
they will break *o|f at ahy desired line ; and the 
angles jna^f be taken off with a tr6w^ as in#the 
common # brfck. The bricks for the quoins and jambs 
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' may be made, solid or perforated, and ivitlq perpen¬ 
dicular holes, either circular, square, or octagonal 
those in >thtf quoins may be ,so ai ranged a., to serv^ 





io. 117.—-Hollow wall blocks. 



Fid. 1 is. —llollow floor and walling. 


for ventilating shafts. Hollow Jiriclfs, from their 
* mode of manufacture, are more compressed than 
common brinks, require less drying, and'are,, better 
burned with less fuel. , * '» 
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The fblloAAfing figures rojwesent soma of the forms 
of hollow bricks in common use, a , Fi".*116, is an 
eternal Brick, 111 in. long, which with the quoin 
brick e aftd the jam?) brick b, arc sufficient f/r 
building 9-in. Ayahs, e is 10} in,, long, with one' 
splayed corner for forming external’ angles, reveals, 
and jambs of doors and window’s either square or 
splayed. The internal JlptVi and chimney brick, M, % 
8J in. long; c is an internal brick, ad/ipJed to axy 
thickness of wall beyond 9 in. ; \l is for 5J-in. 
partitions, or internal* walls, and arch bricks, and is 
used for floor and roof arches,of 7 to 10 ft. span, /is 
used for the same purpose, with a webb-to g\ve extra 
strength, and to adapt /hem for using on* edges in 
partitions,* 3J in. thick to rise in 6-in , courses. 

Fig. 117 represents a specimen of hollow bripkwork 
in 6-in. coursed, with square rebated joints for extra 
strength. These bricks are adapted* to the lining of’ 
flint or concrete Avails. Fig. 118 is a section of an arch 
and partition. The,external springers may be of 
cast iron, connected by wrought-iron tie rods. 

Of recent years many forms of hollow blocks have 
be,pn d ey i se( b each firm engaged in this business 
employing blocks of its own designs. » 

There are many advantages in favour ot' bolided 
hollow brinks over ordinary briejes, in addition to a 
* considerable diminution in the cost of carriage or 
transport, and of 25 per cent, on the*mortar and the' 
labqua J > 

For many Lygp buildings decorated with glazed 
work they are invariable (see Frontispiece), and for* 
interior -worlc* they form excellent fireproof partitions 
and^upptfrts forponerete floors. 
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Accrington, .9, J 97, 201 

Acta relating to bricks, 5, (! 
Agglutination, 28 
Air in bricks, 193, 199 

-clay, 192 

Alkalies, 28 
Alumina, 16, 18 
Analysis, 15, 1(J 

Anglo-American brick machine, 
184, 185 * 

Ashes, GG 


Babel, 1 
Babylou, 2 
Baked bricks, 24 
Baking, 24, 29 
Ball clay, 16, 21 
Barrow, 85, 108 
Baaford, 153 
Bats, 106 

Bejich for moulding, 40, 83, 128, 
222, 241 ’ 

Bennett £ Sayer, 186 
Berkshire, 9 
Bestowing, 101^ 

Black cores, G1 
Block, 222, 243 
Blocks, hollow, 262 
Blue bricks, 9, 31, 153 
cleaner, 173 
BoU, ft, 66 
Bolting, 95 

Books on clay working, 266 
Boulder clay, 24, > 

Bow for cuttin^/#41 
Boxes, 244 , 

Bradley <fe Graven, Ltd., 191, 202 
Breeze, 25 } 67, 105, \J1, 188 


Brick earth, 24, 63, 517 

-moulds ,38/40, 82 

—— machinery, 168 
Bricitmaking by contrr* 
Brickworks, plan of, G9 
Bricks, Accrington, 201 
-blue, 31, 153 

- - brimstone, lA > 
-buff, 50 

-clinker, 103, 10 G,n20 

-cutters, 1C) 35, 105 

- Dinas, 1*65 
dressed, 131,'133 

-drying, 43 

-Egyptian, 2 

-Engineering, 9, 31, 

- Essex, 9, 11, G2 
—, facing, 106 
-fire, 162 

- Fletton, 10, 192, 19! 

- floating, 9 

-front, 10G 

-furnace, li, 1G2 

—-- gnnistcr, 166 

— glazed, 2GG 
-hollow, 2G2 

kinds of, 8,105 
light, 10 

- - light-coloured, 30 

- lime-sand, 207 

-- London, 62 

machinery for, 1G8 

-malms, 31, 34, 105 

-Nottinghamshire, 11 

-ornamental, 42 

-paving, 105 

-place, 27 

-polished, 27 

-porous, 29 

— pressed, 106, 145 

- refractory, 162 

-rubbers, 10, 35 
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Bricks, shapes of, 8, 202 

-Staffordshire; 9, 11, 114, 150 

i -stock, 1(J6 

-Suffolk, 111 

-sun-dr 3d, 2 i 

-uses of, 1 

- - white, 9, 111 
-yellow, 9 

-Yorkshire, 10 H 

Hri'twmo bricks, 01 * 

Buchanan & Son, 180 
Buff bricks, 00 

Bur ung, 24, 29, 46, 55, CO, 66, 102 
110, 146, 159, 205, 206, 242, 246 
960 > 

Burning a clamp, i?)2 c 

-a Scotch kiln, 147 

•-in Staff irdshirc, 159 t . 

- r. Baking, 06 

Burnovcrs, 100 

Burrs, 100, 106 : 

Buttressed k’ln, V 1 


C i ‘ 

Calcareous clays, 21 
Cal’ow, 50? 198, 

Cambridgeshire, 9 
Carbonaceous matter, 2? 

Chalk, °5, 26, 107 

-, effect of, 61 

-- mill, 70, 71 

Chemically combined water, 21 
Cheshire, 20 
China clay, 16 
Choice of a clay, 1' 

Cinders, 67 
Circular kiln, 49, 159, 228, 246,'258 
Clamp-burned blocks, 9 
Clamp-burmng, 94, 97 
Clamping, 94 
Clamps, 11, 46, 94 
Clapper, 101 
Cla., 16, 106, 112 

-cleaner, 173 

-digging, 30, 88 

-foul, 204 

-getting, 204 

-mill, 70 

-particles, 19 

-— strong, 204 

- true, 17 

Cimkers, 100, ll3, 207 
Close bolting, 95 
— bolts, 101 


Clot, 38, 91, 190, 204 

-moulding, 91, 190 

Clunchcs, 164 

Coal dust, 66 

t'oal Measure clays, *3 

Coals, 107 

Collapse, 28, 62 

Colour, M, 00, 64 

Co inn on savt, 27 

Composition of clays, 16 

Continuous kiln, 49, 249 

Contract, brick making by, 151 

Contraction, 46, 61, 61, 65, 68, 113 

Copings, 40 

Copper moulds, 40, 115 
Core, 62 

Cost of manufacture in Notts, 145, 
15 1 

-in London, 107 

-- in Spiffs, 159 

— of bricks, 107, 115, 152, 159 

- - pantiles, 207 
—pipes, 261 

C aeking, 03, 45, 64 
Cracks, 68 

Crowding barrow, 109 
Crushing rolls, 115, 120, 121, 124, 
155, 174 

--strength of bricks, 10 

(hichhold, 81 
Cupboards, 214 
Cupola, 49, 229 
Cutter bricks, 10, 05, 105 
Cutting bow, 241 

-bricks, 9 

-table, 187 


1 ) 

Dense buck^, dritteU alleges ul. 
168 

Derby, 114 
Derbyshire, 166 
1 evil stove, 100 
I >evonshire, 9, 31 
I tigging, 00, 88, 142 
Dina firebricks, 165 
Discoloration, 61 
Dorsetshire, 9 01 
> Downdfaughodciln, 49, 246 
Dram pipe kiln, 258 
-—- pipes, 210, 257 

-tiles, 210, 214. 254, *57 

I Dressed bricks, 13i 
| Dresser, 133 
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Dressing, 13$ 

Dry clay, 173 

-dust process, 192 

- process, 253 

plasticfyrocesses, 172 
Drying,*^3, 113 144, 158, 241, 213 

-bricks, 43, 134, 14 J, 158 

-floor, 134 ^ 

-— I^es, 257 •* 

-sheds, 45, 113, 119, 133, 218, 

250 

-slidves, 217 

—- tiles, 218 

-tunnel, 45, 201 

Durham, 105 
Dutch bricks, 3, 10 
Duties on bricks, 0 


E 

Early English bricks, 1 
Eave tiles, 213 
Edge-runner mills, 175, 207 
Egypt, 2 

Egyptian bricks, 2 
Elizabethan bricks, 5 
Encallowing, 33 
Encu istic tiles, 211, 249 
Engineering bricks, 9, 31, 153 
Engines, 195 
Epsom, 167 
Essex, 9, 11, G2 

-bricks, 10 

Expansion of bricks, 100 
Expression rolls, 188 


F 

Facing brinks, 100 
Fawcett, Thos. C., Ltd., 184, 202, 
204, 206 

Finials, 213, 215 
Firebricks, 102 
Fireclays, 23, 24, 105 
Firing (see ‘ Burning ’) 

Fixed, pan mill, 170 
Flats* life' 

Flaws, 68 

Fletton, 10, 192, 198, 2W ‘ ' 
Floating bricks, 9 • 

Fluxes, 27, 28, 0^ A 
Foul clay, 04, 234 
Frog in bricks 42, 188 
Front bricks, 106 • 


Fuel, 11, 00, 107, 200, 237 
Fjller’s earth, 10^ 17 
Furnace bricks, 14, IQ2 
Fusibility, 28 c 
Fusible ea.ths, 30 1 

Fusing, 27 * 

- bricks, 08 

Fusion, partial, 01 


r G 

Hamster bricks, 100 
Uaitcosh, 105 
Gault, 10, 10 
Glasgow, 23 0 r 
Glass, 28 

Glaac'l bricks, 200 
Glazed roofing tiles, 210 
Grains, sizes of, lt>7 
Grtmtham, 30 
Gravel, 110, 173 j 
Grey stocks, 100 
Grimsby, 111 

Grinding ( see*Crushing 35, 30, 
112, 174, 17'T , 

Grizzles, lOn 4 
Grog, 24, 40, 105 


11 

Hack lyairow, 85 

-drying, 44 

-ground, 85 

Hacking, 92 

Hacks, 85, 113 

lladleigh, 5 

Hairpiece, 235 

Halifax, 105 

Hampshire, 9, G2 

Hampton Court, 4 

Hand bfickmaking 1 , 02, 111, 114, 

-in lanes, 111 

— b Notts, 114 

-Staffs, f.)3 

- Suffolk, 111 

Hand-made pantile 0 , 213 

-plain tiles, 238 

Hand moulding, imitating, 181 
Hanford, 153 
Hardening changer, 209 
Hardness, 13 J 

Harrows, 71 
Hatfield Pevcril, 5 
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Hearts, 62 

Hqat, effect of (sti ‘Burning’), 20 
-—resisting, power, 164 
Herodotus, 1 ♦ 

Hertfordshire, 4 
Hip tiles, 213, 238 
History of brickmakin^, 1 
Hoffmann continuous kiln, 51 
Holland, 3 

Hodldlv bricks and blc '.ks, 262 

-floor blocks, 264 

-wall blocks, 264 

lIoHie for tiles, 227, 242 
ltovel, 119, 133 


1 

Imitating hand moulding, 184 
Impurities, 25 
Infusibility, 14 
Interlocking tiles 211, 212 
Iron compounds, 27 

-oxide, >00 

-pyrites, 26 

Italy, 3 


K 

Kent, £2 
Kick, 42, 84 
Kilmarnock^ 165 
Kiln-shrinkage, 61 
Kilns, circular, 49, 246, 258 

-clamp, 46 

-• continuous, 49, 249 

-downdraught, 49, 246 

-Newcastle, 48, 164 

-patent, 59 

-pipe, 258 o 

—— tScotch, 47 

-semi-continuous, 59 

-slip, 250 

-An- tile, 228, 242 

-updraught, 159, 228 

•'Kinds of bricks, 8 
Knives. 73, 80, 221, 228 
Knott <k Oo., Ltd,, 184 


L 

Lambeth Palace, 4 
Lancashire, 23, 202 


Land drdif tiles, 254 

-pipes, 257 c • 

Leeds, 165 
Ijeicestershire 9, 114 
n— rea bricks, 10 
Lever press, 193 
Light bricks, 10 
Light-coloured bricks, 30 
Limc,i-2o, 2417 
Lime-sand brickr, 207 
Limestone, 22, 26, 116, 179 
Limey clays, 179 
Lincolnshire, 3, 4, 1JJ. 
Lithomarge,.17 
Loams, 16, 17, 23, 64 
London, 5, 6, 9, 10, 11, 25, 62 
London Brick Co., Ltd., 198 
-—- bricks, varieties of, 101 105 
-—clay, 6 « 
j --malms, 31 

M 

i - 

-lachme-made bricks, 168 

-tiles, 214 

Malm, 34, 65 

-bricks, 34, 105 

Maiming, 65, ,89 
Manchester, 8 

Marls, 16, 22, 35,115,117,163, 156 
239 

Measuring plasticity, 17 
Mechanical moulding, 41 
MetaBic oxides, 32 
Middlesex, 62 
Midland marls, 35, 239 
Midlands, 202 
Mity clay, 70 

-- chalk, 70, 74 

Mills (see ‘Grinding’), 175 
Mixers, 180 

Monarch brick machine, 184 
Mosaic pavements, 252 
Moses, 2 

•Moulding, 38, 45, 82, 91, 112, 127, 
143, 235, 240, 255 

-in Notts, 143 

—sr in Staffs, 167 

-in plaster, 215 

-stool, 82, 127, 219, 222 

Moulds,16, 129, 223, 224 


N 

Natural clays, 14" 



Navvy, 198 
Neath, 166% * 

Necks in clamp, 102 
Netherlands, 3 
Newark, 117 • 

JSewcaflfdc, 23, 165 

-kilns, 48,*164 

New Era brick machine, 21)1 

Niba^ll 

Norfolk, 3, 4, 9 • 

Northern counties, 202 
Nottinghamshire, 12, 30, 114 


Odour of clay, 20 
Open base mill, 178 
Ornamental bricks, Hi 
Overburden, 198 
Oxford clay, 197 
Oxidizing atmosphere, 31 


P 

• • 

Page, 39, 82 

Pallet-moulding, 3£L 39, 45 
Pallets, 82, 85 
Pan-mill, 177, 179 
Pantiles, 211, 210 
Patent kilns (see ‘ Kilns’), 59 
Paving a clamp, 104 
Paving bricks, 105 

-tiles, 211, 252 

Paviours, 105 
Pebbles, 26 

Peterborough, 9, 192, 197 
Piano-wire screen, 198 
Picking. 33 
Pickings^ 10? 

Pipeclay, 1(3 
Pipe machine, 257 
Pipes, 213, 214* 254, 257 
*— dram, 257 

-land, 267 

-salt glazed, 257 

-sewerage, 257 

B^Fiftks, 27, 103, 106 
Placing in kiln, 60, 236, 242 
Plain tiles, 211, 231 H 
Plane, 131 
Plaster moulds, 

-stona, 117 w 

Plastyc clay-170* 

-paste, 173 • 


Plastic process, 172 
-•— v. dry proclsses, 172 
•Plasticity, 17, 180 
Platiug^moulds, 131* 

Polished pricks, 1?6 % 

Porous bricks, ‘29 
Portable engine, 195 

- press, 193 

Powdered elay, 173 
Preparation* of material, 33^ J12 
118, L54, 165, 172, 198, 202, 208 

219, 234, 2*6 

-Press, lever, 193 * 

I-for lime-sand bricks, 208 

-for semi-dry process, 199 • 

-for stiff plhstic process, 190 

201, 204 

—rfscrew, 194 • 

Pressed bricks, 106, 145 
Prases, 42, 98, 193, 194, 201, 204 
•208, 252 

Pressing, 135, 21^ - 

Pressure, effect of, 168 • 

Prosser, 253 
Pugging, 90, ^46 

Pug-nulls, 3f, 127, 180, 216, 219 

220, 239 • 

P} rites, 26 


Q 

Qualities to be sought«in bricks, 1< 


R 


lied bricks, 9, 3?) 

- - clay, 16, 30 

Refractoriness, 14^164 
Refractory bricks, 162 

-clays, 21, 162 * 

# RegulaAty of shape, 14 
Repressing, 191 
Revolving pans, 175 
Riddle, 179 
Ridges, 213* 

Rock clay, 192 
Roll, 224 • 

Rolls, crushing, 35, 86, 115, 12C 
0 121, 124, 166, 174 

-expression, 188 

" Romans, 3 y 
Jtoofing tiles, 210,5X6, 238, 266 
Kough stocks, 106 
Ruabon, 9 
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INDEX 


Rubber bricks, 10, 35 
(f Rubbing, action, ! 74, 179 


Spit, 2 1 

"•Salt glazed pipes, 257 
Sand, 26, 64,68, 107, 113, 127 
Sand-nodding, 38, 39 91 11 

a Sc8fing, 42 , 

Scintles, 100, 104 
Scidling, 93, 95 
Scotch kiln, 47, 136 
Scotland, 8, 16' 

Scove kiln, 136 

Screen, 179, 198 

Screw press 194 

Seconds bricks, 105 

Segcr cones, 206 

Selection of buck-earth, 13 

Semi-continuous toln, 59 

Semi-dry process, 172, 191, 197 

Set of tiles, ?12 

Setting m kiln, 60, 236, 212 

Sewerage pipes, 257 

Shales, 23, 171, 2 3) 

Shepes of ./ricks, 8, 14, 262 
Shaping maclnneiy, 181 
,Shrinkage 46, 61, 64, 6 r , 68, 113*' 
ShuffB,J0G 
Silica bricks, 165 
Silt, 111 
Site of kiln, 60 
Size of bricks, 14 

-clay grains, 167 

Skerry, 22, 35, 117 
Sling, 22 2 

Slip, 34 " 

Slip kiln, 25(1 
Slop-moulding, 38, 45, 157 
Slyrry; 70 * 

Smoking, 60 
Socketed pipe, 255 
Softening point, 161 
Soil, 46, 66 
Soiling, 34, 90, 107 
Somerset Trading Co., 212 
Sound brick i, 9 
Soundness, 13 
South Yorkshire bricks, 10 
Spanish tiles, 212, 216 
Splayer, 224 

Staffordshire, 11, 12, 114, 153 
156, 165 

Strain, testing for, in kiln, 60 


Steam na ; v/, 198 
Steaming, 60 
Sticking, 68 

Stiff-plastic process, 10, 172, 190, 
,201, 263 

Stock board, 82, 222 . ’ , 

Stock bricks, 106 
Stones, 33, 118, 173 
Stool, 46*, 82; 128, 222, 211 
Stourbridge, 16, 23, 153, 165 
Straw in bricks, 2 
Strength of bricks, 10 
' Strike, 38, 84, 131 
11 Striking clay. 38, 81 
Strong clay, o4, 231 
Suffolk, 2,' 1, 9, 11, 12, 31, 111 
Sun-dried bricks. 2 
Sutcliffe, Spcakmau & Co., Ltd., 
20/\ 208, 2 r '9 
Swelling, 62, 111 
I 3 


| ” T 

j luxation of bricks and tiles, 6 
Temperature changes, effects of, 
1 166 

! Tempering, 35 90, 112, 142, 154, 
i ^ 180, 234, 239 
I Terra cotta, 4 
j Tests required, 15 
1 Tesscrce, 252 
Thames, 03 

Three process machine, 190 
Thwacking, 216, 236 

1 -frame, 226 

|-knife, 228 

i --tool, 228 

I Tile kilns, 228, 244, 216 

-manufacture, 210 

I -mould, 2'/l 

|-shed, 218 

1 'Files, burning, 236, 242 
1 —drain, 213, 25-7, 257 

’ - dust, 252 j 

- —cave, 213 

-encaustic, 21 J, 249 

- glazed, 210, 266 

- -hip, 213 

- interlocking, 211, 212 
---land 2 , 

- -— liKschine made, 214 

-- pan, 211, 2k 

-paving, 211, *52 

j-plain, 211, 2ot 

;-ridge, °<3 
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Tiles, roo%]g, 21k 

-Spanish, 216 

-valley, 213, 238 

Tipton, 153 
•Hough clay* 171, 17* 

• Treating, 36 • 

True clay, 17 
Tunnel dryers, 45, 20§ i 
Tunftall, 153 
Twisting, 27, 65? 257 
Two-process machines, 1C. 


U 

Underburned bricks, 29, G8 
Under-driven mill, 176 • 

Underfired bricks, 2?, 68 
Uniformity of colour, 1^ 

-— size, 14 
Unsoiling, 32 
Unsoundness, 33 
Updraught kiln, 159, 161, 229 
Uses of brjcbs, 1 


V 

Valley tiles, 213, 238 
Varieties of clay, 21 
Viscosity, 20 
Vitreous fracture, 28 
Vitrifiable matter in clays, 28 


Tj 


B I'KINTKTX, btwilliam clowls am 


Waggons, 202 
Wales,* 23, 202 o 
Warping, 27,,34, G5 
Wash-mills, 70, 127 
Washed stocks, 105 
Washing^ 33, 34, 225 
—test, 15 
Washing-oA frame, 224 
— pantiles, 225 

-- table, 225 

A Water, 19, 108 > 

i -combined, 21 

-- of formation,ill 

j Water-smtking, 60 
1 Weathering, 33, 231, 239 
I WtSght, effect of, 16 j 
W engers, Ltd,, 182 
j Wet pan, 179 
I White bricks, 9, 111 
j White burning flays,'22 
Whitehead & Co , 175, 1*93, 191 
Whittaker dr Co., Ltca, 187, 199, 202 
Windsor, 167 1 
Wire-cut bricks*,! 81^ 188 

-process, 184 , 

Witham, 111 
.Wood, 107 


Y 

Yellow bricks, 9 
I Yorkshire, 12, 165,202 


2 END 


SONS, LIMITED, LONDON AND BBCCLKS. 

T 





BOOKS -ON 

KtINFORCEli CONCRETE. 

♦ f * ! (t * 


Just Published. Demy 4to, clotn. vyhth Thumb Index, 

, #l ' lQ,s. 6d. net.* ’ 0 

Reinforced Concrete Design Simplified. 

, 'Diagrams* Tables and oth'r Data, for designing and check¬ 
ing accurately and speedily. By John f. Gammon, 4 B. Sc. 

, ‘ Eng. (London) Assoc. City Guilds Institute, Member of 

the Concrete Institute, Assistant Engineer, Public Works 
department, India. With an Introduction by H. Kempton 
Dyson, .Secretary of the Concrete Institute. 

4to, cloth, 6 [ pages, with 15 full-page Plates, 12s. net. 

A Graphical Handbook of Reinforced 
Concrete Design. 

, By Jv/HN Hawkesworth, C.E., consisting of a series of 
Plates showing graphically, by means of plotted curves, the 
’ required design for Slates, Beams, and Columns, under 
various conditions of external loading, together with 
practical examples explaining the methods of using each 
Plate. With an Appendix containing the requirements of 
the Building Code of New York City in regard to Reinforced 
Concrete. 

Royal qto, cloth, 3s^ 6d. net. 

Reinforced Concrete Diagrams. 

r For fne Calculation of Beams, Slabs, and Columns in 
Reinforced Concrete. By G. S. COLEMAN, A.M.Inst.C.E. 

Crown 8vo, cloth, 270 pages, with' Illustrations, 10s. 6d. net* 

Reinforced Concrete. 

A Handbook for Architects, Engineers, and Contractors. 
By F. D. Warren, Massachusetts,.! nsWute of Technology. 


4 Lordon : CROSBY LOCKWOOD & L ON, t 
7 , Stationers’ Hall Court, E.C., and I2ia, Victoria’'Street, S.\V. 



USEFUL BOO KS TOR B UlEflERS. 

PRACTICAL BUILDING CCNSTRUCTISK 

A Handbook for Students Preparing for Examinations, and a Book 
of Refa/ence for P rsons Engaged m Building. *By T. P. Allen, 
JJ.A.S.r. Fifth Edition, kevised and Enlarged. 596 pages, with 
over I, jbo Illustrations. Medium 8 vo, cloth, 7s. 6d. net. 

ELEMENTARY MANUAL OF BUlLpiNG INSPECTION. 

Or, How to Become a Building Inspector. # By Wm. R. PU|CHASR^ 
136 pages, with 9 Plates of Diagrams,^ Ciown Svo, cloth, 2 % 6 ^. 
net. 

SPECIFICATION IN DETAIL 

By Frank W»Macky. Seccmd Edition, Revised and Enlaiged, 
containing 644 pages and 2,000 Illustrations- l&yai Svo, ninth, 
2IS net. • • 

A SHORT SPECIFICATION. 

Of Materials, Habour and Hoods f^r Works connected with Build¬ 
ing. ByJ. Cubist. 114 pages. Oblong Demy 410 , cloth, 5 s. 
net. # 

QUANTITIES AND MEASUREMENTS.^ >, 

In Bricklayers’, Masons j Plasterers’, Plumbeis’, Painters’ and 
Paperhangers’ Work, (See. By A. C. Bkato^ CuAvn 8vo, cloth, 

is. (3ti. • 

TECHNICAL GUIDE, MEASURER AND* E$T)MATOR. 

For Biulders^md Surveyors. By A. C. Beaton. Tenth Edition, 
Waistcoat-pocket size, IS. 6d. 

ART OF BUILDING. 

General Principles of Construction, Character, Strength, and Use 
of Materials, etc. By E. Dodson, M. Inst.C.E. Fifteenth Edition, 
revised by J. P. Allf'R. Crown Svo, cloth, 2S. 

BRICKLAYING. 

General Principles of Practical Bricklaying ; Arch Drawing, 
Cutting, Setting, and* Pointing! # Paving, T iling, etc. By A. 

0 Hammond. Crown Svo, cloth, is 6d. 

BRICK CUTTING AND SETTINQ. 

By A. Hammond. With 90 Engravings. Crowi* 8 vot cloth, 

is. 6d. * J ' 

.BRICKWORK. „ 

Embodying the General and Higher Principles of Bricklaying, 
Cutting and Setting. Bv F Walkbr. C ’own Svo, cloth, is. 6$. 

concrete : its nature and uses. 

* By G. L. Sutcliffe, A.R.I.B.A. Second Edition,°Revised and 
Enlarged. 39 ^P^ 9 P> with Illustrations. Crown 8 vo, doth, ps. 

net, - _ 

w L#ion: CROSBY LOCKWOOD‘& SON, 

7 , Station's’ Hall Court, E.C /’'and 121 a, Victoria 1 Street, S.W 




Published Annually. Crown 8voj Ctdth. * '800 Pgges. 
t, f Price'4s. (Post Free*)/ f # 


LOCKWOOD’S 


BUILDER’S, fRCHITECT’.S 
CONTRACTOR’S &. ENGINEER'S 


PRICE BOOK 

t * 

A comprehensive handbook of the latest prices of 
every kind o,f material and labour in tradfes con¬ 
nected with building, including many useful 
, memoranda and tables. 


# Edited by 

FRANCIS T. W. MILLER, A.R.I.B.A. 


t WITH A SUPPLEMENT CONTAINING 


The LONDON ^BUILDING ACTS, 1894 to 1908 , and othei* Enact¬ 
ments relating to Building?, in the Metropolis, with 4 the ity-L^ws and 
)th$r Regulations now in fyrce, Notes of all Important Decisions in the 
Superior Courts, and an Indet to the Acts and Regulations. 

f * i 

By A.‘J. DAVID, B.A., LL.M. 

t OP THE INNER TEMPLE, B ARUISTER-AT-LAW. V 


London": CROSBY LOCKWOOD & tON, 

! 4 i 

7 , Stationers’ Hall Court, E C.~, and 121 a, Victoria^tr^tt, S.\V, 




LIST* OF WORKS 


• 0 

ON 

. ARCHITECTURE, BUILDING, 
DECORATIVE .ARTS,, CakrENTRY, 
TIMBER*, SANITATION, Etc. 


ACOUSTttfs OF PUBLIC BUILDINGS: Tlje Laws of 

Sound as applied to the Ariungometif of Buildings * By Professor T. 
Root* R Sm 11 n, R 1.13. A New hdmoii, revised. With numerous IJlus- 
trations. Ciown 8vo, cloth . . . . • i/6 

ALPHABETS, ANCIENT A MEDI/EV^L ORNAMENTAL' 

From the Eighth Century, with Numerals; including Gothic, Church-Text, 
large and small, German, Italian, Arabesque, Initials lor Illumination, 
Monogram^, Crosses, &c., for the Use of Architectural artd Engineering 
Draughtsmen, Missal Painters, Masons, Decorative Painters, Lithographers, 
Engravers, Carvers, &c , &c Collected and Engraved by F Dklamottk, 
and printed in Colours. New and Cheaper Edition Royal 8vo, oblong, 
ornamental boards.^ 2/6 

ALPHABETS, PLAIN *AND ORNAMENTAL, MODERN. 

• Including German, Old English, Saxon, Italic, Perspective, Greek, Hebrew, 
Court Hand Engrossing, Tuscan, Riband, Gothic, Rustfc, and Arabesque : 
witlt several Original Designs, and an Analysifof the Roman Old English 
Alphabets, large and small, and Numerals, for the use of Draughtsmen, 
Surveyors. Masons, Decorative Palters, Lithographers,’Engravers, Carvers, 
&c. Collected and Engraved by F Dhi.amoitk, and printed in Cblours. 
• New and Cheaper Edition. R«yal 8vo, oblong, ornamental boards . J2IQ 

" There Is comprised In It every possible shap^ Into which the letters of the alphabet and 
numerals can !>c formed, and the talent which has been expended «n the conception of the raric^i 
plain and ornamental letters is wonderful "Standard 

jmfABETS AND * INITIALS, MEDI/EV^L. By 

F. G. Dklamottk. Containing 21 Plates and Illuminated Title, printed 
in Gold and Colcflrs** With an I^roductton by J. Willis Brooks. Fifth 
Edition. Sr^ll 4 to, or*uneiHal boards . 5/t> 

ALPHABElfr See also Illun^nating. 

ARCHES,* BIEI^, BUTTRESSES. By William Bla^d. 

Cro\m 8vo, cloth ... . 1J6 




2 ■ C R0SF3Y LI Cu WOOI] & SON'S CATALOGUE. 

.. • “ T" ' ' c . 

ARCHITECTURE—ORDERS. The Orders at d thei/ /Esthetic 

Principles By W H I.fpos Crown 8vo . . 1/6 


ARCHITECTURE STYLES. The History and Description df 

tl>“ Stylos of Architf dure of Various Count™ s, from t l o Farin'-It to th# 
-« Picsont Pound liy T Iai nor Bcky, '■ l< I H A , ik 111 ust ratctl Crown 
• 8vo, doth » • ■ 2/0 

- • . '» 

" riii ns and Sr ’ rs of ,->k( nmcTr'KF,' in One l r' 3/6 


ARCHITECTURE—DESIGN* rhe Principles of Design tn 

— Arclutt dint*, ,i, dr <1 icih'o from N’aturo and < x»■ niy> 1 1fn-d m tho Works of 
the (.rrck uid f.otluc Arciutt cc liy Fou I Gak..m r. Architect 'Crown 
^ bvo, clotli 2/6 

» 

'Wrlnnwm work tin! wr wmiI<I ... jfcwntr.mAnd to an iMrn'ur rrider drnrwn to 

obtain ( .» ir views ol the n Ourr ol arc I itertur. U art I hr h"..k i, a vtnt il le 10 — llutl.ler 

* t * I he three fid edtns; Works n One handsome Vol , half bourul, entitled 
' Mounts Ah< i Ft Tt kk," p* • 6/0 


ARCHITECTURE OF- MARCUS VITRUVIUS POLLIO. In 

Tmi 15 o«'ks It nr I tied from the I 4 tm by J C.um With £$ Dates 
( rown 8vo, clouh 6/0 


ARCHITECTURE- (iRFHClAN. An Inquiry,yito the Principles 

of Heantv m , with an Histoi irrd View n{ thr Rise and I’i ogress of the Art 
in Greece Hv the J'.ari of Aj-khdfen (. ion n 8vo, cloth . 1/0 

The ‘uo {'reeding H'orAs tn one handsome W'lutne. half.bound, entitled 
“Ancient Arc mm fcti kk, ' pue 60 


ARCHITECTURE, MECHANICS* OF. A Treatise on 

Applied Mechanics, especially Adapted to the Use of Architects By 
K W Iakn, MA, Author of “The Science of Building," &c Second 
Edition, Knlar^fcd. Illustrated with 115 D'agrams. Crown 8vo, cloth 7/6 
•' The book U a very useful and helpful manual of architectural mechanics —ftut^Ur ^ 

ARCHITECT’S GUlOlE: Being a Text-Book of Useful Infor- 

' mation for A-chitecls, F lgmeers, 'mitveyors, Contractors, Clerks of Work*, 
Ac By F. Rogers. Crown 8vo, cloth . 3/6 


ARCHITECTURAL. MODELLING IN PAPER. The Art 

of liy T A Richarpson Crown 8\o, cloth . .-1/6 

, a ffff 

" A valua 11 aid to the practise of architectural modelling Builder's tt'eekly xr/F*w*- 


ARCHITECTURAL PERSPECTIVE, The whole Course and 

Operations of thg Draughtsman in Drawing a Large h use in Linear Per¬ 
spective. Illustrated by 43 Folding Plates. By F. C irgus^DN. Third 
Edition, t/o, boards .... 3/6 

» 

“It 1 * the most intelligible of the treatises on this ill-treated *i ’ ject th 11 hare met with 
E *NGRHSb BELL, LSQ , in the RIBA Journal. # 




ARCHITECTURE, BUILDING, [DECORATIVE AR'tt*%<. J 
ARCHITECTURAL PERSPECTfVE FOR ©SCUNNERS. 

For Students and Amateurs in \rclfttecture, Painting. <5Lc , liy ('» Pynic 
Crown b\o, cloth . 9 2/0 

• • * • « * n 

ARCHITECTURAL TERMS, DICTIONARY^ OF. lUiwIthu^ 

Kugineeiing Mming, Mr t.illu^y, Arch.i o|<v\, tin Fine \its Ac 4ly 
1«iin \\ Mr i Sixth I'^jticit laiiu d by Kmi i Uini F K s Nmiureus' 
lustrations ( rs\\* 8\o ^Irnli . * 5 0 

• • • . 

BRICKLAYING. General Pi maples of*Ptactioal 1 bricklaying , 

Arch Diawim', Cutting, Selling, and l Vtintmj;, r*»nn', filing, Ac. By 
Adam I1a#mom) With 6b Woudcif» ( tonn Wo, chtli. 


BRICK-CUTTING 

With (jo Lngtusings 


AND SETTING. 

Crown bvo, cloth 


•By . V am 


llAMMOtn. 

1/6 


BRICKWORK. fjwib-sjdyfiiR the General and Higher Principles 

of Brick!,»y mg, ( tilling and Suiting , vutH the Application of Cieoinetiy to 
Roof Pimp, Ac ItyW Walki'k (*mv» h\6, cloth . 1/6 

BRICKS AND TILES. Pndinientarv 'fieatise on HiS Manu¬ 
facture of Bv I DuH'cn, Amlim „f ■ Art *1 lim'd,I uxl-fth 
l dun I, Ii.il, M umMmI - Mil . A ,l,,|.tM 'Mldodf^ \l , M t> It Shame, 
Vut'i .1 «it ‘ MmImi, |.Ih41i)I' l, IS Piiiim# ■ I llmklaymg, A< 
lllu-.r it-cl i row, 8%o, ,i ,ih in ft e i on s 3/0 

" The best h m Ihoi L^n ihe subjr t \V e < un if rmnnieiid it as j. u <« ■ 1 unf Mm<tt - Hutlder 


BRICK AND TILE BOOK. tompnsmg Brick and ^Tile 

Making, by F Pousos, M In t ( F , Br litu alBi icklay mg bj A 

Buck C.utti c md Si tnng, Fy'A Hammond P. ; 1 I 1 , •'«Ih -7" Illtislt.ulonn, 

strongly haif Found # 6,0 

BUILDER’S PRICES. See \ ockwood's 11 Builder’s Pruc Book.” 

page 8 


BUILDING, SCIENCE 4>F. An Mlementary*I'ieatise on the 

Pnnriph s of ( onshilc'ion By F WssifiiAM Tarn, M \ I ond Fourth 
• Kditftm Ciown b\o, cloth 3 6 

• • • 

BUILDING, ART OF. General Brinciples of Gr&strufticyi, 

CharacP r, Sti r ngth, and C a of V^p rials, f u par it mif of Specifications 
and 1 stmiaTi s, Ac By } dward Poisson, M In t (, I Iiftfinth F.dttion, 
• revised by I P Ai i kn, I trturer on Holding t onsiruction at ahe 
Durham College of Sen nc» ( town 8' o, cloth 2 0 




NG. A Book on*Civil and Ecclesiastical Budding By 
dmund Beckett, Bart , LI. D Second Ldition Cro\#fi 8vo, cloth 
4/6 , cloth boards, 5 6 

• • 


• A book winch ig alway s amusing and nearl^ilways inMructne / n/m 


BUILDING ESTATES. A Treatise on the Develfpment, Sflie, 

Purchase, anil Management of Building Land, By F. MAirt.AND Fourth 
Edition T^rqjvn Svo, cloth ... ... 2/0 

"This baak should umloubtedly be added to the library of every j rofeiston.il man dealing 
with building land "—Laud Aunts’ Record, • 





4 


{ V&UStir LUUX WUUU tin SUN'S fJAT^l^GUE. 

BUILDING* COTTAGE. . By C. Bruce Allen* Twelft! 

Edition, witlrChapter on Economic Cottages for Allotments by E. E 
Alikn,G.E, Crown 8vo, cloth .2/C 

BUILDING CONSTRUCTION (PRACTICAL).* A Hand 

book for Students Preparing for Examinations, and a took cf •eferenc 
^ for Persons Engaged in Building, By John Parnei.i Ailen, PA S I. 
■ Formerly Lecturer on Building Construction at the Aimstiong College o 
Science, Newcastle-cn-Tyne P ifth Edition, Revis'd and Enlarged. Mediur 
fyo, § pp , with pver i, do -llustrations, cloth . . iFet “7/1 

JlR H k ■> AM) I III IK ( "\[| o ,|l|o , I! I II K Hi 'Ml AM) II , A f ’ 1' I l < \IION — BRIC1 
Rl’VI'AI S AM) A M HI DAMl* N I) 1 l S I’ll \ I'S I.ION III I! MNi, S|hM n - SlOM DKI'SS 
1M.S -Win ill H( II '(INK llkl’o-,1- Wood 1 I i h ik , - }' sk I III' >S ■* Kool s — Iko 

AND.MlM I ito’ilsAMiRlU ll'i IkoLKools MM H'|iM llktPRDO 

H’ JoiM-i /An Mum him , is 1 11 s r i s Dm ik - w i snow s -\n huh s siaiks- 

3K Yl Kill I -> AM) I \S M I S I’l A . I I K I u AM' PA ' SI IM (1 IkIM, 1 M M)M|J),NS, if 

— SlVI'SSlN t Air I I \ I JU , u| S 1 1 1 A IS ' SAMIAIMS I T K l IM All s~\\ 1 lOltl S AN 
STITi M.l II •> <Jl AM I Mk , AM) Pk'r.i &< AMlAl'H Mill I , 

BUILDING INSPECTION, ELEMENTARY MANUAL OF 

or, flow tiP Bei ome a )’mid >g Inspector By Wm, K Bk i • hask, Buddm, 
Inspn tor to'.! he Borough nt Hove, \utiior Ol 11 Pint icul Masonry" 136 pp. 
With g I Mates of I lugrnms ( idwii bvo, cloth . . AVf 2/1 

I'll I IPS A Sli (Jl A 111 li A 1 IDS , (11 1 I M 1 I '1 .'. 1 NM'k' infs ID SI 1 Ml M’At ft it) Ni II. 

- MlM"kAS!U M ui MU | in Al (.u IkSMISI lln M- I) A s I u Hs I I AV."b II M k P SFRC 

K) NlW Sll I' I , I II ID o Pi A IS Al 1 , A ;=%fi 1 | I S(, Ol 1 A Hill DIM.- 1 OU SDH 

II' INS IN " tr ADI I I ) kul SI) -I \l AUinkS M \|i >k A SI) A, i o! S I) A I I uN & C - HklCK 

- blot KS I’l M 1' I 111 II s lit' k kb luMISi .cl AllAI I < IIIMS; i •- 1 I l.kS I) AM I 

FRDOI' im Mti- MuK^AI M Mini — Hklt MoKk MHIiiKAMiA — ( KUkNlM — RF 
f A ININA. \\ A I IS-SIDS^ M*oim A — I I'KRA I o I 1 A - I IM IlkK —1 I do K , —1‘11 I a-IM I I A V. 

— Roo I ( I |\ I k I Si . I’l A 11 I 'Si —I’ I AMI M' k , All Mok AM > A - Pkur?A<*E — I’l AN Bool 

-Am-NI'l V ( o ,1 A IS IM . I sll II Ml Mok AM'A I Ok 111 I! 1 US'. Is -.1 1 I Ok o 

BLJNGAV.OW RESIDENCES. A Handbook for all interests 

l> m B u i I < 1 111 g B'j I'hiiui \i 1 Harki.on, A M Inst C 1 , MRSI 
Borough 1‘ ngi mi ep a'id buncp ., IB iChester b-t pp , lllustrati d by 22 Plate 
and mitiuious hxtlbag urns Dcm> %•#, cloth . Xet 3 < 

iMhlmii tlns-lm I AIM ( li IK 1 "! Sill ■ l‘I ASS M.-l M 1 R nil Plsl'.N- 

M Al P KI SI s- SA ill t|J 1 > -I n II I I Si leSUA 

' Mr I l.iolsnn i , |,> 1 r tS in wed and . i ngi iti 1 itr.l ( >r Ins .vc i omr Ire itoc on i subject t tic 
has a d) itup i hituie --1 t usif * i si j/V'/.'r * u W .i, c <. 

CABINET-MAKER’S GUIDE TO THE ENTIRE CON 

STRUCT 10 N OP CABINET WORK. By Richard Bumeai 
I llustrated wifti Plans, Sections and Wcyking Drawings Crown 8vo, clot 

2/1 

CARPENTRY, PRINCIPLES OF. A Treatise on tke Pres 

sure and Eipiilihrmin ,of Timber Framing, the Resistance of Timbei 
fnd th? Construction of Floors, Arches, Bridges, Roofs, Uniting Iron an 
Stone with 'timber, &*C lo which is added an Essay on the Nature an 
Properties of 'limber, &c , with Descriptions of the kinis of Wood use 
in Building; also nutiu*ous Tables of the Scantlings of Timber for differer 
purposes, the Specific Gravities of Materials, &c By Thomas Tkkdgqld, C fi 
With an Appendix of Specim.ns of Various Roofs of Iron and Stone, Ului 
4 trated Sesenth E’dmon, thoroughly Revised and considerably Enlarged b 
K. Wvndham Tarn, MA, Author of "The Science of Building," &< 
With fa Plates, Portrait of the Author, anu several Woodcuts. It<D*w-.wg 

Vol , 4 to, cloth. .£T 5i 

"A work whose monumental excellence must commit d Ir wherever ikttful carpentry 
concerned fhe author s pnnciples are rather \ manned than .unpaired by time. The addition 
plates are of great Intrinsic value 1 —Bu%I 4 tng Aran ' 

CARPENTFR’S OUIDE : or, Book of Line/ >r Carpenters 

comprising all the Elementary Pnnciples essential for acquiring a knowledg 
of Carpentry. Founded on the late Peter Nicholson s standard wc*k. , 
New Edition, Revised by Arthur Ashhtkl, F.S A. Toother with Practia 
Rule* on Drawing, by George Pyne. With 74 Plates, 410, clou £1 1 1 
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CARPENTRY •AN^)* JOINERY* The Elemen/ry Principles 

of Carpentry Chiefly’tomposed fr«^n the Standard \W>rk of T TREnc.OLJ), 
With Additions and a Tiemise on joinery by E W Tarn, M A. EigHlh 
Edition, Crown 8\o, gloth $ ‘ ' ’ 3/6 

' * ttlas of t5 Elates to accompany and lftustralc the f<b\egolng book. 

* V#ith Descriptise Eetterptess tto . • • jO/O 

" These two volumes ft mi a rn . n j, 1 r t • treasury of carpentry and joinery and should ^ t| 
Ihe hands of every carpenter ami *nner m tne I iiii.t < —Iren * 

CIRCULAR WORK I # N CARPENTRY# AND JOINERY. 

A practical Tie uise l>y Gkoki.k Coi i isos Fifth 1 dition Crown 8v<# 
cloth . • % 2/0 

" Cheap in jj-w e, • lear in defimnon, and pia^u at in the esamples xeleued 

COLOURING, GRAMMAR 01*. Applied to Decorative Paint- 

•and the Aits By C, 1* i k i 1 * New Edition, enlargjgi b> h A DaviI^on^ 


"d Plate-, ( row n Ha u, cloth 


a/d 


With Colo' 

' The hook is'he most useful r/>n>Me of the proje^tics of | lament' — • 

COMPLETE MEASURER : Setting forth the Measurement of 

Board-, Glass 'Iim’gjr, and Stem*' # By K Hoiuon Sixth Edition 
C rown H\o, cbdll 4/0 

CONCRETE : IT5 NATURE AND USE?. I -Book for 

AtCttiirc(\ Buildeis, (omract^rs, and Cleiks of Works Jt> 0 I. Sot- 
ci ifkk, A RIBA S' i ond 1 ditu/u, Reused and Enlarged. 796 pi>., with 
IlhvstAuons. Ciown 8\o, sloth • . Net 9/0 

" I he manual fills a Ion/fill / ip 11 li rareful and enh tuXlv e eqi*illy nsrful as a tludenl « 
,;idda and an art. hit act i t^ok of n le*e*Ke ’’— fournal q/ tkt Roy at Institute q/ Rt^tsh ArthiUtU. 

CONCRETE, REINFORCED. Seepage n. 

DECORATION (ELEMENTARY) As applied .to U-.ve # lling- 

Hcu'-es \c. An I luncnUry luanse By J W Bai i-y Ci. 8vo, cloth 

• 2/0 

“ The |'m 1» ip!< * Vklt<)i nujdil Ar> pud^ the dr>( ni iti'Mi of dwriling house , \rc clrarly vtt 
forth, and * lu ulurd L> r\ mipivs , whip full iiiMructh ns m .rn D» the irurmrr — S iftsnuxn 

DECORATION (PRACTICAL). A CiuhIc to the Art of Orna¬ 
mental Painting, the arranin 1::• i.t of Colours in Agai tnu nts, and the 
Principles <if Deroiutise^Dc agn By Jami s W Taiio, Clown 8vo, 
cloth ,* . , 2/6 

1 kt Uni tun «o/As in One hutuiumle I’d, hedf bound entitled " Housb 
. UhfoHAlfoN, Ei.kmkmahs and Eiiaukai,," /II fe 5/0 

* • 

DECORATOR'S ASSISTANT, A Afcximi Clyde for Dec<Jra- 

tive Artist and Amateurs, Pamteft, Writeis, Gilders, &c Containing up- 
* wards of 600 Receipts, Rules^and Instructions , with a variety of Informa- 
tion for General Work connected wuh .every Class of Inter,o and E^ftrior 
Decorations, &c. Ninth Edition CiCaiiSvo * . . 1/0 

‘ Full of receipts of value to decorators painters spiders, ,Vc The t>ook contains the gistlif 
Utrrr treatises on colour and technx.il - • - ■■ ’ *•“• ' ' " 

WQ9J&.1 plot 


kformation on the painter s 


DRAWING. 


Rules for the Builder and Young Student 

cloth 


WING. Prartifctd Rules fo 

n Architecture. By 6. Tyne. 4tc# cloth. 7/ 9 

DWEbLIN(^HOUSES. Their Erection frustrated by per¬ 

spective View, Plans, Elevations, €nd Sections of a PMr of Villas, with 


• the Specification, Qi 
cloth . •. * 


uantities,and Estimates By S II Brooks. Crown 8vo, 

C/6 




6 | I^BOSBY LQCzfvOOD SON'S CATALOGUE, 

* f • 

EMBROIDERER’S BOOK f OF DESIGN. Ctntainmg Initials, 

Emblems. Cyders, Monograms, Ornamental Borders, Ecclesiastical Devices, 
Mediaeval,and Modern Alphabets, and National Emblems. Collected by 
F, Delamottk, and panted m Colours. Oblong royal 8vo, ornamental 
wrapper* *■ .» . v . .' S Net 2/0 

FARM BUILDINGS: Their Arrangement and ‘Construction, 

• * with Plans and Estimates By Professor J Scott Crown 8vo, cloth 

<■ . 2/0 

“No one who ».. called noon to dealt i farm bufldings’ean aflorltoLe without this work 

Butldfr* V » 

FORESTRY, PR^CTfCAL: and its Bearing on the Improve- 

jnent of Estates By Charles K^Cuktis, F S 1 , (ale Profetior of Forestry, 
• *Field Engineering, and General# Estate Management, at the College of 
Agriculture Downton 'Hind Edition, Revised airu Enl.uged CroVn 8vo, 
••cloth . Net 3/6 

• PKHHAIOKY RhMAKkA — ()Ii J1 J C IN OH PLANUM, — ("HOICK OH A lORhSIKR — 

CHOK Il f OP Son AND SI I H —1 AY!N(. 011 1 OH 1 AND H)R Pi AN I A t K IN'- — PKHPARAl ION 
OF DIR (.ROtyjU I OR Pi AN I I N(—-d)K A IN A( .F — PI ANMM. — I )is 1 AN< Is AND Ills 1 KI 
BUTION OH I R H V S IN PLAN 1 A I IONS — f k III 1 S AND (.ffot'ND (,*£ 1 F — A 1 I «N I ION AH THU 
Planting — j iiinmm. oh plant a i ids, s — pkunini, op 1 dkhii Trf i s — Rfa: izat ion 
— MKIIIODS oh SAI P- MPASUKHMPNT oh T I M MI' k — Mpasukfmfni andVaiuaiion 
OF Lari H Pi AN I A 1 M IN — PIKU l.INHV-%OST OH PLANT l‘ , - AN lioNOMIC 1 UN 

1 HH Pi AN I IM, Ol U Ail I 1 AND > 

"Mr Lur* . lias if the csrtirse of a senes of loft jdtliy < hapten .illonled much Informa 
tion of a usolKl amt prut, tit il i lur icter on the plantfig and subsequent treatment of trees,"-— 
Illuitrattd C arftntt* ana Kuilatt 

GLASS STAlNl.NG, AND PAINTING ON •GLASS. 

From thi'«'ici’u.iii of l)r Gi sm-k i and Emandh l O i i o Pkomukkg With 
an Ap^ndix on the Ait of Enann llmg Crow n 8\ cloth . 2/6 

GRAINING AND MARBLING. See Van per Burg’s 

• “ Imitation .-I W u AS and M u files ” page ,, 


HANDRAILING. A Piactical Treatise showing new and Simple 

Methods* By C,k> Comings 'Ibud Edition, including a Treatise on 
Stalrbuildnig Clown bvo, cloth 4 . . 2/6 

" t Jt prat In .1 lit ml) in tl c e\eo 'mu of this dilln nl’ br.UH of jomei) - /i nu i(t 


HEALTH OFFICER’S POCKET-BOOK. A Guide to Sanitary 

Practice and Law For Medical Oflkers'T of Health, Sanitary Inspectors, 
Members of Sanitary Authofities, &c By Edward F Wili ouoipjY, M.D 
(Lond ), &C Second Edition, Kevised and Enlarged. Fcnp 8vo, leather 

* Net 10/6 

" Mjf recoiiT iirnd .i.l those engaged m | nw.-tu.al sanitary work to furnish thetns^vea with a 
•op*for reference — Santtarj outfit*. 


HEATING BY HOT WATER .Ventilation and Hot Watef 

Mipph By Waitk.k Jonhs, m I M E 360 pages, with 140 Illustrations 
f Medium 8\u, cloth. 1 , * . Net 6 0 


HEATINQ* BY HOT WATER. See* “ Steam and 

Healing and \ nuilation ' 

HINTS TO YOUNG ARCHITECTS/ By CiroRtiE Wight- 

wick, Architect, Cuithor of “The Palace of Architec\re,'' & c Sixth 
"Edition, reY' s t'<1 and enlarged, b" G. Huskisson GcruJicMH, architect- 
Crown 8vo, cloth . .. *. ,3/6 

•‘Ought tol>e considered as necessary a purchase as a Ih>* of uf. rumeifcs '—Jnhited 
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HOUSE-OWNER’^ESTlMATORjor, What vjll 

Build, Alter, or Repa^ ? A Price Biftk toe Unprofe^iotmi ] 


K ll it Cost to 

People as well * 

i the Architectural Surveyor and Huilder Hy J D Simon Edited §y 
F. T W. Mulsh, A R I B A. Fifth Edition Carefully Revised. Crown I 
• 8vo, clot* • 0 9 ^ . • . Ntt 3/6 

* ' l^two years It will repay Its cost a hundred times over, ‘—ht/id, ' 

house Painting, graining, marbling, • and 

SION WRU’INO. With MciuoiH.iiv 1 >t iwmg, and ,i CuWet* 

Jiioii of I'm fnl kistnjllb, D> It A Dwmk'-s • Futli Edition Culuured 
“hates Cr (no, doth 

*,* The above, tu doth hoat.lt, itrotujty *<unJ, 6 0 


6/0 , 


s vf Liifuim iiiui* ul i; 


Ma haute ^ 

HOUSE PLANNING-HOWfTO PI-A NT 

j’-.<l>k foi .ill ll-nULtto Bill'd B\ I . fgll 1-0 j N A M so 
uul mumimis l - “i ist I’l it' I )< Mf m i, i 1 ili 1 /;/ 


A HOUSE. A 

i ,'*) ii'i , \\ nit V>ms 

//|FW Wf 3 6 


Room-, 
lJM 1 ! I 
HINT', i 


.t, 


HOUSE PROPERlV A L’opufu -uul 1’i.utual Handbook to 

the Purchase, 1 fium y, at.d C-impnJsujy Sale <-f Hoiinm and Land, induduig 
Dilapidation'- and fixtures Ex Unplesnt all kinds* Vahratifiis, Inforina- 

tion uti Budilin,; and on It* rip-ht use of 1)< urative Art By K I. I akhuck, 
Architect and Suiveyi i Sev^itli Fdmon umo, ui-ah * 6/0 

** The luJvi#* is llmrf Rr u tit il - / -j w '/cut tt*ii • 

" } or ail who have dr ilmys with h'tusr propcri* this iv m In ltVjvrnuthlo ^nirlr —DuetraHfin 
* t arefmly ErMight up to <1 tu aivl trim h improvi G hy the aGGitum^G a division on ] ilia Art 
A wtill written mG thim^litlul work —/ ana Ai f*t(s Kacni 

HOUSES, Vll.P-AS, con AGES, AND BUNGALOWS FOR 

I1RII IbMLRS AND AMLRlLA&Js ABROAD. A Bunk sh-ming How 
they -dun In hi P.i'ill .nd m'h it llu ) uii ;ht to r »‘-si P-V ti CiOl'iiON ftfcMNON, 
Author ol “ 1 Ion to Plan r 1 louse 1 i !/ I-up w ith ,) I*II p m and nifay 
otliu I i Ill'll cV'ii', mi fnd'ui^ Pin , and 1 v t < ill il \ l' um-I i J dilh u|it 1 louses, 
I-uiVti ilows, md. Villas I n tu> ‘no, i Ictli ( Ju ,t puhlyhai Aft 3/6 

ILLUMINA l IN(i AND MISSAL PAINTING ON PAPER 

AND VCLLIJM. A Finn. d J i-atw: on Mann ,cript Work, listimomals, 
and Her i d Painting With Clupt'is on Earning m<f Wntini; and on 
Medt.c\al I'ariitshed (-old Witn j c -Joined Plati , J!\ jhliiir Will IIIAKIJ, 

P list ( I is, 1 Hploiii i for ^luniin ituigo.md M-rald Punting, Pi mtmg l r.vle* 
Lxliil 1 1ion , i ,Ji i ,b p i^fs. I town vo*i.' ith Met 4/0 

lLLU^Ur^ATI^N, ART OF. A 1'inner f-,r the Use of 

Beginners, with a Rudimentary treatise ttie Art, Piactical Direction* 
for its Exercise, and F xamples taken from Illuminated* MbS* printed 
in Gold and Colours. By F Dklamdi ik New %nd Cheap* r Edition 
Small 4it, ornamental Ix.ardt * . 6/0 

# ■* The examples of indent MSN re, ominended to thesyt ident, whk l., with much good sen»e. 

the author chouses frum cullections AscesiW-le lo all, are se'fkted with Jukvmem amt knowWdtf* u 
well as taste -^tA/mru-n * 

JOINTS MADE AND USED B\i BUILDERS. Hy W ,J 

Christ i W ith l6*) Woodcut, ( toss n H\o, cloth 3/0 

T<\? FOR ARCHITECTS, BUILDERS, &c. • See Every 

Man's Oa s I awi i k AH indvbook of the Principles of I.a.v and Equity. 
Bv a Barrtsti r* «^#-rt> < ii»htL (iqi i) Edition, K- vised and Enlarged. 
Inchidmg^Vb-tract ,*;f the iTgislatioiJ of i< t in of especial intereat-toil 
Architect^and BniUh rs, -iki a* tl - 1 mance (i<mh io) Act, which pi ovules 
f<t. the nf a new land tax called Incnineiit \'ah,e duty, an^ many 

other rroont Acts. Large Crowi^Bvo, cloth, bj8 pp. • 

• • (just Publnhtd. Net 6/8 ( 

" A(fnur.il-i >*l-nr, ^htiimbly arranj-eil and a-liniral.ly cheap — 1 rrdi Mtriur) 

“ A ^idionary of h )-il fads wc'l put p-^cll.er 1 he hook i, a %cr> useful one '—Sftctatar. 





8 \ KROSBY*LOCKWOOD S-'^Sok's CATALOGUE. 

-Ill- 1 _ A __ 

» * « 

LETTER PAINTING MADE EASY. it y JL G. Badenoch. 

9 With 12 funuafe Engravings oPExamples. Cjcwn 8\o, doth . . *| /0 

. * “ Any uitf lligent tad w; 

^'mistaken Ins vm itmfi 1 ~l 


1 >ti!pik Mnhanu 


\ €ut decent work alter studying this system has 


LIGHT: An InlrOdiution to the Science of Optics /)esigrfcd for- 
* the I T so of Snul. nts of Archil* ctnn*, Engineering,and other Applied Sciences, 

* B) K VV 'Iarn, M Crown bvo, clout ..0 

r LIGHTNING CONDUCTORS, MODERN. 'An Illustrated 

* SnppleiiH nt to the K<pmt of tin- I ightning Ki si arch Committee of 1905, 
also die I’lmnix hue tyffice 19m I< 11 !r s, wuh Notes is to the Mithodsof 
ProU etion, and Sp» citm itioiis p # y ktr 1 jnnw oi: rn 11 K1 >t, 1 w 

Lightning 1 C so.iron 


*1 1 I- {• 


t try Si ct< tary 


Sefond Edition with additions 
♦ "loth ' 

1 ha iydjjf 111 it# I 1 || 11 IS 'I , M \ 

1 he woth 0->w p p' io w' h some el 


R\ k't 
y Jo the 
f ] ■ im 


pp , Will) illusJPat 


VoVitki: 


M Inst C E , 
irch Committee. 
Midiurt't bvo, 
Net 6/6 


LIMES, 

PLAN! I'KINU 

Ctow 11 h\o, doth 


cements, mortars, Concretes, mastics, 

■sIirklN(i v 'Ac. JU (. K liliiMH, Ch l-dtuMith Edition. 


LOCKWOOD’S BUILDER’S PRICE BOQK for 1911 . 

f A Coinpiehensive H indbook of ttie Latest Puces and Data for Builders, 
Arctmects, Engineer and Contractors Re-constructed, Re-written, and 
Greatly Enlarged By !• »ancis T W Mili ek <down 8vo. cloth 

*■ <■ l/ust PnAhsheci 4/0 

I K i)’ -1 N" 1 > ’I *1 \ m,\ K I si,n < u M \' i 1.1AI im> I AM 1 Hill , of. I AW'HJR in 

TK All! - l IINM I I I O \\ 1 l tl ll' 1 I 01 Si I A l I 1 , 1 l i K \ A M i I |n‘, Ml I I \ vf. Sj | . I A1 f S, 

A< —\\ Al I s I Mill - I la V I No l l AS It m§M( >1- IM I >1 I HI I OK .1 i il 111 It [)|S( # 
(itfllMi I I'SUli M iphlll l l 1 I S’ i ) a .s 11> | ! I M i | n I { J | N r |IY A P 
Has: am Mil I ■ iiii'ii ,1 - ■ - i \ m in, mi 1 o\o<>\ in ii him, mis, r*04 

I o if*, Willi ' M. i I ! I \N ' I' 1 A I III , , I N AI 1 I Now I S I I ll I I No I I s o| I M I'ok I AN 1 

Dl I ISloNS IN I HI Sl n'K IM. I o' K 1 in \ | I) \\ 11 I HA. I i M , ol I III' INNHR 

I a MI'I K, liAKRt ii l lit AW - m life . AMMilillK Hlil.l I AII'i‘oNil« IN I Ok Cli— AN 
JNDFX III nil ,M ; - ANN Ki ' VIA!!' 'V- * 

" An excellent book of reference "—I r cMUtct , . 

" Comprehensive,^'h il s', won arranged, legible and well hound, 'ynttik^ArchtUci. 

MASOTiNrV and stonecutting. The Principles of 

Masonic lh oil ctmn, md tin ir Appla ation to Constiuction i\) E Dobson, 
M.K I HA L town bvo, cloth .... ... 2/6, 

^asonry. A rnytic.il Guide to the Ait of Stone Cutting. 

Comprising the Construinun, ^etung-Out, and Working cf Stairs, Circular 
Work, Arches, Niches, Domes, Penden lives, l aults, I racer) Wmdov^, 
to wimlf aie added Supplements relating to M isonry Estimating ind 
Quantity Surveying, and to Building Stones and Marbles, and a Glossary 
of 'terms For lire Use of Students, Masons/rf^d raftsmen By, W. R. 
a Purchase, Building lnsjvector to t.A* Borough of Hove Fifth Edition, 
Enlarged. Royalfvp, arbpp , with 5a Plates, comprising c\xer 400 Diagrams, 

<H)oth . . I’et 7/6 

“ The book l* practical treatise MtXt of the examples given arf from actual work 
carried out It should l>e found of general utlht) to »K-lutecturad students and oth«~s, as welHis to 
those to whom it Is specially addressed. — Journal 0 /On Koyal Ituhl'U o/Skittsh ArtkUocU, 
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MARBLE AND^JAR^LE WORKING: A Handbook for 

Architt cts % 1 ’lptors. Marble On,my On nci s and Wi'rjpi s, and all engaged 
in thi Kui'-img .uni wi coi ame Ii^ustrirs CcMdaiiWin; luminous IlhiAira- 
iK'iis anil 1 ; (.(Jon Hi} Males i i \ \\ G Kfnwh K,*Atit!uu of “ Thl 


MarMf I ininsti y, 
\C J.j» Ml 


Justrirs Cputaimin; imm 

In \\ C. Krswn k,*Au 
mg of Mfiblt for biouai 

• * 


AMVM i a 
MakI ' 1 IS “i. u; , 


MARBLE DECORATION. \n<t the l*en 


ilo^v of I>r 11 

mi.it fl ItT a(.h< 


i Foreign Marbles A Handbook. fi ^ students Hi Gko^i.k H It* ai. move, 
ttlor ol " Sharing audits Appl s uion, <MC With ait Illustrations Crown 

) Moth • . 3/6 


MEASURED DRAWINGS. I 

1111 * . f tl • I mm o litp ol, -to 
Kl I 1 [ Y < i uit.ili ill ' ' * is'Im h <’> m l 



1 i'l A , ) J,o ■ I ‘ I'M I Hill 1 \* 
\ < M II ■ , M ll, l . mi lele 1 . 
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In 1 M'SAl I " " i i i o ‘ a ■ :# 
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MukDO.iilNil .. i'll 
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1)v the S< liool of Arclutoc-' 



'ilEASSURING AND VALUING ARTIFICERS’ WORK. 

A Students' (•utde containing Directions for taking Ihftienstous, Abstracting 
tbe same, and bringing tne Omntnies into Aill with fable 1 n>f Constants foe 
Valuation of Labour, atnl for im C uuuation ut Vteas and Solidities. Originally 
edited by K Dopsun, Auiuiei With Additions b? K. W Takn, M A. 
Seventh*Edition, Revised Crown Svo, cloth * 7/6 

1 "The mot c»»in|'lete treatise c ,n fc.e |*ti>clples o( ^leaturlng and * lining artllkce* work" 

PACKING-CASE TABLES. Sh»Ain^*the numiar of Super¬ 
ficial Feet in Hoars or Mu.Ki.ig Cases, Iroin six indies square and upw irds. 
* ♦-By \V Richakia 60N, Tunbei Hn^er fourth Edition <4b!ong 410, cloth 

8/6 

" lnvalit d le lahni r savins taUes *—Ironmonger 
“ \\ ill vase much mimir#n^r ikulation ^—(,ro tr 

PAINTING,} THE IMITATION of WOf^DS & MARBLES. 

As Taug i vnd Practised by \ K Van dfr Huki, and P Van uk% Hupc,, 
Director^of the Rotterdam Paint Institution Royil folio, cloth, 18$ by 
J3$ m illustrated with 24 full si/e Coloured Plates, also is plain Plates, 
comprising 154 jjigure* I ifth Edition. Set £1 6s. 










10 <S?p$BY LOCKWOOD &• SON'S CATALOGUE. 

^AINTINO FOF^THE IMITATION OF WOODS A^rtAK^LES —c< ntinuc’! 

r 4 *• List of Plates 

J i Various Tools Required for wogd Painting—j, 3 wai.nl i Preliminary 

TAGHS OP GRAINING AND } HASHED SPKCIMFN — * TOOLS UsPD FOR MARBLE 

Painting and Mhiitud of Manipulation —g, 6 Sir Rfmi Marine, Uariifr 
Operations anl i inishki> sri" imhn — 7 mmuods ok burnt Ming diffekh r 
Grains, i^nois, &<- — 9,' 9 Ash Preliminary Siac.fs and hmmifd #phci 

MEN —10 MFIHODS OF SkF.lt.HING MAKFIF GRAINS —11, 12 BRFftlR MARBLES 

PRFL r IINAR Y S I AOFS OF WORKING AND FINISHER SFFt IMFN —13 MAPI! 1 , METHOD 
Or PKODUt IN(> IMF I )1 FF FKl'NF GRAINS—14, y; llIRD O..YK MA’ I F PRFIIMINARY 
RTAt.FS AND 1 1N1SIIFD SPFOMKN—16 MFIHODS 1)1' ikMUIINl, IlIH OlFFFKENT 
NPRCIFS OF WlIIIF MaRFLF— r'y :8 WlIIIF MAKHTF, PRFIIMINARY SlAGF? OP 
VHOCFES C ND 1 INIS1IM) Sl’f IMHN —10 MAHOGANY SPFf.I M FNs 1 * VARIOI s (.RAINS 
AH.' MFIHODS OF MANIFUI A I ION — jo, 21 MAHOGANY , I ARIIFK SIAM'-, AND 
r FINISHED SFFt IMFN —72, 23, 74 SfJ NNA MARBLE VaKIHIIFS OF (.RAIN, PKFI IMINARY 
STAt.FS AND ] INISHI'D S^M IMFN -73. 76, 27 H INI FF R Wool), MFIHODS OF PRO 
DUCING X/RAIN, .Vi , PRFIIMINARY Si AGES f Nl) llNISHFD SFFLIMFN —2^29, 30 VFRT 
DR M«B K* M A k HI H VMUFIIHS OF GRAIN AND MFIHODS OF WoKkINt, UNIINISHRD 
ANI) 1 INISHI'D SI H( I Ml- Ns - 31, 37, 33 OAK Q Va RIF l II s OF GjfYIN I OOI s 1 MFL^YKD 
AND Mill HODS OF Mr Nil'll! A I loN, PKFt IMINARY Si AGF‘ AND llNISHFD Sl’FUMFN — 

u, 33, > Wauisoki mark; p Vakiemhs of Grain, Unfinished and iindhhd 

SjAiClMKN w | 

" d hose who desire to att aln skill 111 the art of painting woods and marble will find ndvantag. 
Ui consulllif^ this Uiok Some of tl»« VVorkmg Mens t labs should give their young men 

the opportunity to slWly It — Hut.'aet f~ * fj 

"Studints mil niivu es are fortunate w)io are aide to t/eromo ttflo possessors of so noble a 
work ”—lht Architut * 

^PAINTING POPULARLY EXPLAINED. I ‘■v Thomas 

John f.ui n< k, l'.iint. 1, anl John 1 iviis, PSA Including I .« ro, Oil, 
Montii „ 'A.ilii ( oIdiii , VV .it 1 1 -(i 1 1 T* 1 < 111|i< 1 l. Inn i.,-ti<' ( Mimituu', 
U.untini' on lsoiy, Ytllum, l\>tui>, 1 n imp!, Gins, % S«xth lulition 
Ciuwn H\*k d''Hi i 6/0 

PLANNING OL tlOUSES. See Huusi I’igms,' o 
plastering. a i ’i.u tical Compendimn of Tlam anil Orna 

i'UMitjl llam 1 Weils H> W Ki mp ( pumi Sm>, cl<* 'i 2'0 

PLUMBING, STL AM ANI,) HOT WATLR HKATING. 

A' dodirn W01 k foi the Pit nbtr, the Heaiing Iysgineer, the Arclnuu and the 
1 'r.iiiH Ik, J J I.awi kk With 284 lIlustialiDns *to, doth AYr 21/0 

PLUMBING: A Tc\t-l?ook to tlu* l’ia< tu e of the \tt ot (Tati of 

the l’lmubti With C hapti r, u])on 1 Inn r [)i 1111 n;r uni Vt nidation Hy 
Wm 1 'aios 1 >i 1 has Nmiii LdiU-utf, w it li r >: j liuidunop, Clown h\o, 
cloth . . 3/6 

PORTLAND CEMENT LOR USLRS. Bv the late IIlnkv 

1 'aija, M In t( v. 1 ilth hditmn lvvmd and 1 lilaigui by D 15 
Ik, m k, A M Ind C 1 t iov,n h' o, cloth ' 3 0 

PORTLAND CLMLNT, THE MODERN MANULACYURE, 

()!•, V 1:1 iihVoouk lor 'd 11 ... I n t tii • ; 1 si i ^ md ill inD n-U-d i l CoitAnd 

( I I'if.li ‘"Hy l‘l la Y c I r W I fellow ot till (hi nil' lips lets idol tC 
< Society d( t hr.nit' d Indii'CY \ ol 1 - M n hr 11 y .ind kdn A > ^ u;ew ,th 
i ip lllu 1 1 moils uid m,mei ous 1 ihh Ko\ tl \ o, i lot h 

I 7 «sf I'ul'.is! Cil \ct 12 6 

QUANTITIES AND MEASUREMENTS. In JUichlayers’, 

Masons', l’lastineis', I’lmnhtis , r'anmts', 1’ ipt i lun^Td Gihlii' 1 , biniths’, 
Carpi nti is’ ami Jomu » VS.uk H> A C Biaion, Sursc*)oi Cro.vn 
Svo, cloth 

RATING AND ASSESSMENT, THE LAW AND P#AL- 

T 1 CL OF. A I i.u id!) ok I thi’Mtis Memheisot V sscssiacut Committees, 
r bill v l - y oi s, and ol liei s u D n si. . i u kiting and V if. it ion I’y ( i AM- sCF A 

‘ WhiHi, 1* \ b I , V dt er and U iting 'surs e\or A. it hoi ol ^ he \ a'u ition of 
Real lhopeitY, An 11 .58 pages lKniJ 3 \o, v' 'tli Vt . Xft 7.6 

RElNi FORCE In CONCRETE. A Handbook for" Architects, 

Kngtneeis and Contiactors 11 j h 1 ) Wakrh^, Mass.ichuseti Iustitut-t of 
,’lechnolofi\, with lllusiiUims 271 pages Ciuwn 8«m, cloiii A et 10 6 





ARCHlfEJ^URE^ DUILDING^ DECfikk FIVE A tfpj,*c^ i1 
REINFORCED CgNC^ET E DESIGN. A Gwiphical llmd : 

hook by J#MN nw hi sU"k i II, i clyca-ung of A. sun ^ of •Platt* 


jT( iplill d ill sign foi 
<W i \U in.il loaiYmgl 1 
i ihod c( uMug i .icrf 
#lUi>y ot till' building 


000k Oy J#MN llA\\ to-NHOM II, '* ] , OOil'l'llllg nf^l Mills ot -Platt* 
show mg lb aphicall^ b\ moms ijf plotted cm i os, #io T, iffiik d di sign foi 
Slabs, fit i*ii, ami C i limuh, midi® i ai mus coinlitmns ot, < \tc in.il loaning! 1 
togethei wi'h piuctu il fi impli , < v,'hm*r.g tho :m ib si id u-ang i acrf 

% Plato# With an \fn n iix#cimi , HMm t* *»• • ] u u e n#nls k ot tho Pudding 
^jCodt of Now Walk t ity m iWmd to Ki inl"iccM ( nncu ti U\ Pages 

15 full fag. PI m s 4tlli cloth *\r< 1 2,0 

REINI ORCED CONCRETE DF.SIdN SEMEUFIED. ‘ iru- 

. m urn, I "s #i.i rod, ( , do, |, ) I n.nj o.WM.bn, „ntNih nul 
sj > citili 1 || , s < I , . n , ,, 1’#,, In lA o 'I km), 1„ lul\ Cmdd') 

1 list itm ", ,bn.iii„i .. Im tmut, Wm ! ,m 1 i .. ., Pullu \IW ks 

I § |> ' o i ii: I In \\ i. ii n I nti ,,i i i 11 , 11 , 1^ 11 Ki ' i i, , 11\ i' St /,<: iry > 

ol P t o , • I n a niio I ,\ (O' P, , .1 V 6 I W m, 

REINFORCED CONCRE1 E*DIAGRAMS lot the f .ilf".^ ,'tioii 

• of Hi 11 Ml il# 111,1 < Ol ill,; 11 ft, inf It . ,t l 1 n< 1 , 0 l’.y l, •> t all >UN, 

\ W Pot t I lv,\ ,1 |,o, , mu, J »' 3'6 

ROOF CAREEN 1 RV. I'm. 1. >-#m h §m 1 i.u.mu; \A 


ROOF CAREEN 1RV. I i o m 1 1 . 

Wood K,„ I 1 oi il,, n e ol Woikmg t 


( KOMI On, I i, lh ft *A • 2:0 

SANITARY WftRK IN SM AEI # I OWNS AM) VILLAGES. 


SANIIAIION, \VA I ER SEEEEY, AND.SI WAGE DIS¬ 

POSAL (M UHIM > lb Y\ i P \ il«.. ( !■ 

■pm*. wo„ I” 1. I , ill I ■ ti. w/ 86 

SAW-Ml LEERS’ (A E S f R A EIA N j COMEEEEE EOd AND 

Tl#lm K Rl ADV Rl LkOM R. ( , ,a *1 < , by i unci the 

"'U " n, - ,f \, .11 hm I , h ,v Mi"n, , .! J mp' .mg"! m 

I , d, g i 11 ' a 1 u I , , , I \ 11 il M, ,, , | pia , with 

rn 1.1! |M-*:,us < ... , so, WoIm V 3/6 

SAW MILLS. Hint \u.uim iiirnt .i,ul M.unwt im nl, .mil the 

Ki omoiiik ,il Coniemi , ol Inn hr? Pi^ fj Powis Bai k, M inst C L 


SAW MILLS. Hint Wmii'm ment .i,ul 

Kioiiomii.sl Comemi , o| lnnhr? Bi^ f| 
'[ [mil Kditm:.. Rrv is. il Crown Wo, - loth 

SEWAOfc, EURIFICA I ION OF: U 

the Scientific P 1 Mptes of Sen , ye Pimli ilnm 
turn lly Sihnkv Hj#KW 1SH 4 M 1) (l.onii) 

(Camb ), bellow of the Suntan liiMtlnie Me 
I)eiby *h re (aninty CouV tl di m i 1 ihnon, B 
Appendix mi tin \inliv,i,| Seaig, nd Sun 
11 lust i itions w,.l I h ,gi mis. In my sin, t loth 
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SEWERAGE SYSTEMS: 'HEIR DESIGN ANDwCON- 

SlKl’CriON. \ I'l, to 1 In u , 1 4 , , ,tl •Pun, i,,'. . I 1 1 „ 1 )« si ,11,4 on 


^ * .J I,St. W 


■ mil , s ll * , P> h/i II s w V l» , \ : Il I I 1 A UII), ,1 ol ■■ IrtVW 

s.aic ,g! ,4 111,1 K, f, . Inp, I W!h r, ',[ Nut,-o.ni Yl'nin.p,.! A.tsof 

' 11 11 a,,' Kt 1 1 1 ' I , I I’ll. Ci'u . 11 fatu g to 1 1 ), Pi 01 is 10 1 of orks ol 

s. wciig,,' f\ y* It III 11411 1, I'.tmsUi t fail , pag, mill mu 

kino’in K sc I ,, Its | !u ! fu'unhei/ V,/ 10 8 

Ml' I ’ « , Si I , I * ' S* , 1 M I’l I I 1 sen — (Ml l t 1 , I Ik! 1 > I UK 

‘•All > t >)' . Ill, ,l,u sui In 1 ‘, .. snilki)! .1, 'J- 

M It- lJ-r v 'I M 1 111 1 1 >11 , ■) >1 W II , I )l §A.I In M ,, f 1 W I II - 

n is^ Ml ISM, I., ! MM.", I in I ,11 I'l is I Milan*., ani^ 

II' Ids lil I , I , I I > -, ’ , • \ .1) \ IM SI l ' >1, l*M 1 








SPECIFICATIONS IN DETAIL. T>\ 

Archit'U, Author of " Conditions ol Contract, 
mill i‘ iilar^ed, coMaitu g '44 pp and 111 ns 





HNK W MACEY, 
id I litii >n, Revised 

uis Roj al 3 vo, cloth 

Net 21 O 

Si <11 (.I'M KAI. (.ON 

n Uni sv Hki AKPKi- 
V MA rol- (IV ’ IJDISG 
-i.kHKHMK ON' I 1 I) 
(Ilk U 1M I s, S IOKAi.H 
_ M a >' IN—l A K PHN I UR , 
- SHI I It A .1) lot NIIKK 



SPECIFICATIONS FOR PRACTICAL ARCHITECTURE 

A Guide to' the Architect, hngine-r, Surveyor, and Builder Upon the Basis 
oftheWorkbyA Barthoiomkw, Revised, ty f 1 R(X.krn -v>, doth 15,0 


STEAA1 AND HOI WATER IIEATINd AND VENTILA¬ 
TION. A Modi r n \\ ofk on So mi and I lot \\ ,u< r Hi utmg md Vi ntihition, 



_Pll'l / I) P lM I U l ( O I MM I I MPI k V I t M kl ( t I A 1 I' (N VNO 111 A I I ON t KOI. 

— lH’MN! -.S A 1 1 III 'O'- Ml oMMuls t I I I A 1,1 1 s A' li 1 -I I 1 l I M ukM A 1 I ON 

SUPERFICIAL AULsSUREMENT. lables calculated from 


j to :r") mcln - tn h tutth, l»v i lo mS inclii s, in b^i idth. A (. mde for the use 
id \n Inter*'', Shim voi", 1 npincu '1 inibi r reliant-, Builders, Ac u* 
' J Ha\>ki\os hifth 1 didldti t town ts\o, cloth . 3/6 

TECHNICAL GUIDE, MEASURER, AND ESTIMATOR. 

I- For Builders and Surveyors Containn 1 ^ Technical Ifirections for Measuring 
Work m all tue Buildvpg Irades, Complete Specifications for^louses, Roads, 
and Drains, and an Easy Method of Estimating the paCJ'tf a B’tiding 
cohectivelv BxtA C Rkaton 1 en*'i Kdition. Waistcoat-pocket sue. 1/6 

TIMBER IMPORTER’S, TIMBER MERCHANT’S, AND 

BUILDERS STANDARD UUIDE. By K E. G andy Crown 8vo, 
cloth .... . 2/0 










ARCUjfl^ClUI^?, BVILDINDEtOkATIVE Axi% 6 -f. 13 


TIMBER MERCHANT’S an4 BUILDER’SLTOMPAtflOty. 

Containing New ai\ Copious 'I j^les of the Reduc'dwVeiyht and Mewure- 
merit of Deals and Battens of all sues, and other Useful '4 aides for the Use A ti 
Timber Meichants Lid l’.uildeis By Wryi iam IXiwjom, Fifth Edition, 
RevisTii and Corrected Crifwtr 8\^> sloth •> , 3/0 

We anoint in see these Aitintr.ilile tsides which fur .Lito. tnrws uni s iiij'11 ny id 
arrangement hRc nothing m i o Ucstred — 1 t’nStr /»<>.«/* Joutna. * 

TIMBER MERCHANT.', li^’ a IWtu.il Unule It# the , 

• Use of Building Cop'i.irtois, Smve^ors, Bthlders, &< , i ompiisrng useful 

Tables for ^dl puijxrses connected w im the litter T i tile, M ukvof Wix^ 1 
Fss i> on tlie Si length of I miner, Rei» u ks on the (dowth of T jurist, &c Br 
W Richaiuimin Sciond Edition heap t # o, cloth * 3 0 * 

TIMBER READY RECKONER. NrSuMlii lir/r^iru ru 

# Lot. \\I> hllill Hi VIA A' t ... \ fi; * * 

VALUATION Ol REAL PROPER I Y. A CuuV to the 

Prim iph . t \ titan u < I I in i i 1 Bui'i m '» A) , tut vain u, l'ui|i»ry, 
lihALil C ' i < it'o i ul 1 uni \ tin, With mum i ti . v.nmd, s By 
( I \ i, l \ H \ \\ t i i', W urn o .1 R ayd -no ot, I'ml »sw,i d \ mh i iti of 
i fit ''t r\ \ r * *1 • i tin t’o'i , Aut’i i A* I on I i\i uid I’iai tt> e id R itin ; .md 
Asv siu , ij t,d ‘1’ t< .uid 1 t^'- ' A, , ,n,d 1 ditinii, Revised mil 
1 i i l.u - d |pi'» I" ay . I ^ 11 I !u\tf, 'ii !-r>i \d 7 /Qy 



YEN ITlATION. A T.-d Hook to ihr >Tk tit a of the Ait of 

Vnitil iimg r*’ti'dinK s !’•> W B Bt 1 man With t/S tlfusti itioio ( rmvn 


hvo, cloth # 1 3/6 

VENTILATION, Wt; "Steam ami Hot Water ILatinf' anti 


\'i nt ii it it n ( , 

VILLA ARCHITECTURE. A Handy Look cvn.umnR a 

Series of De-igris for Villa Resident es in vauo . Styles Witt) Outline 
Sjset lficatrons and Estimates B\ C Wickks, Am lute, i Author of "The 
""" Spire.s and lowers t ’ E.nglaml, &i 6i Elates, 410, h.df-monx 1.0, Kilt 

edges .... £1 lit. 60 . 

WATER AND IT5 PURIFICATION. A Handbook for the 

Use of boat Authorities, Sanitary (Mint is, and others interested 111 Water 

.Supply By s Kidk-j , D Si bond, F 1 (, Second Edition, Revised, 

with Additions, mi luduig numerous 'llustralions a'id d aides barge Ciown 
• *8vo, t loth i\<t 9/0 

WATEk SUPPLY OF CITIES AND TOWNS. By 

“. '' . A M Inst C R , and M Inst M 1 4 Autlyr of "( im 

"ii Bin Iff ( on tint in jAc , I'lu 11 ,n< d nth 50 

Suigli Plait*? t "loui 1 d lionli [in d , and upw.uds of i 

t , and (niiiaimm; 4'o p|' of text linpt rial 4(0 ,* < 1< j;amly 

ill, Ii ilf lioutal in inoria co ‘ 6s. 
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Kutni |i|IAMjAMO/'ilHi' » x • 

*‘ tie i»ot s) 1 ein4ti andmbiaS l» work o ' i\ w»icf srrjijuy hit 1*no prod i'ed in l 
rff in any tAher 'j'yi..ii; r Mr ll.mtfr , work is < tiar* 1 teri>*ij almovt Ihroi.^hoit t>y 
haast'veness 111 .'i xci .slaitnve uf f leS h an 1 t.ermaa than ol I righvh letluiic*! utauiet ' 
—Stlfir ir~ 
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£SBY LOCKWOOD f SON'S CAT A LOGIN 


1 SUPPLY OF TOWNS AND TOE CONSTrOc- 

ION OF ^ATER-WOttKS, A Practical *ieatis; for the use of 
Engined s Biui'fv 'dents of Engineering Bv W< K Burton, A M.Inst. 
C E , ( ons'iitii.ig Engineer to the Tokyo Waterworks Third Edition, 
Kevistd Edited by Alla,n Grkknwkm , KGS, AM InstC E. With 
numerous Piute* and Illu u ,tialions. cSupt^-royal iwo, buckram >" 

£ 1 - 6 *. 


I jlMIHfll)' I IOIiY-1! IHU 1RIM fjUAM IM’S OF WAII’I" III MI'ANUfYOP 
VA I IT Ml II I’KOVIIIMI-IV ON AvetiHIMV, \ 111 1 III R A I’Knl ()■ 1 li Sol K(.H OF 
iUFl’l Y IS SOI 1 II II N I V ON 1 s | IMA I IV, l III' 1 OK A ,1' . Al'-T I1Y Rl'« >OIK I P I f)_BR 
’KOVIDFD -VI ( I ASSirn A I ION Ol W \ l I’RrtOkK i — VI t' iMIOl SPIV. Ill a KVIJIkr- 
M! I AU I,’ WORK DAMS- l\ fylASONKY ! AUS \ lui 1‘ORll |( \ I lo , ol HAII'R- XI 
iPIJIlNt. RI‘M RVOIkS — \lf SAND I II IKAIION —XIII l’l IMIH \ I 1' >N O] \VA 1 HR HY 

Sx rroffui iron, soi 11 nino 01 w* n k by-A< 1 ion oi Lit nam rai hi iraiion- 

<IV Sl-RMUMiK (11‘AN W/illR'hsillVIIIHs AMUR luUI’M S I A M) l’l I'l S-XV 
lm Oinnii i ion oi si iii r.u. Rim k\oiks ' n 11 k Hi ds and Si oh i V i si kvoirs 
-XVI I’i/,ii , iv. Mai iiini KY-XV1! 1 i ow on AS All k is ( ONUS I 1 , I'll’l -> and OrUN 
:«ANV. s — Will Ills i Klim i:,[.-NO SYs 1 1 M 1 MX Sei < i ai I’mmimon^ i ok Jim 
: ‘X I INI I ION OI Ilms-NX I’ll'l I 1 OK \V A 1 I Siam IK kS - \\1 I'KlSl MMN.W AVAsTHOF 
IV A 11 K- r v X 1 1 VAKUhS Am I ANi I S I'SF II IN I oNNl I I ION \\ l 1 H «A1I KV> OKKs 

AlTFN|)I\ I RYl’KilV |oIINM 1INF I’ R S — C'ONSIDFKAlloN^ ( oV I RN1NO IMF 
PROIIAIU I' , I 1 1 I i I S OF } All I 1KJIIAKI i ON WA 1 I KASOKKs AND 1111 SI IUAI. I’RK- 

:AU1 IONS TO III' 1 AR N IN 1 AR I llgUAKR A OUN I Rll s 

AI’PFNdiy II BY John Di Rijkf, ^1, O'l Sand Dunfs and Iii ni Sands as a 
50URCI OF WAII'K SOI'I'I Y 

*' “ We congratulate the author upon Ihe practical > ommonservsr shbwn m ‘be (.'reparation of 

duswotk pl.it»s ami duirran*. I'it'" eridi nilv Been prepared well ^rrat care, and 

:annot fail to he ‘.'at .jam ance to the student. —liuk'J'r 


WATER SUPPLYv, RURAL. A Practical IlandbotsV ,,on the 

Supply of Neater arid Construction of Waterworks for Small Country 
Districts By A t an Grkknwkid, AMICE, and W T Curry, 
AMICI" Revised Edition Crown 8vo, cloth . - . 5/0 


WATER ENGINEERING. A Practical Treatise on the 

Measurement,"Storage, Conveyance, and Utilisation of Water for the Supply 
of Towns. By C AvSagg, A M.Inst C K, . . 7/6 

• 

WOOD-CARVING FOR AMATEURS. With Hints on 

Design. By A Lady With 10 Plates. New and Cheaptr Edition. 
Crown 8vo, in emblematic wrapper ... 2 0 

" The handicraft of the wood carrer, so well as a book c n Impart It, may le learnt from 'A 
Lady's’ publication. —A th/-H<rum, 


WOODWORKING MACHINERY. Its Rise Progress, and 

Cpnsfluction With Hints on the Management of Saw Mills and the 
Economical Conversion of limber Illustrated with Examples of Recent 
Designs by leading English, French, and American Engineers. By M Powis 
Back, M.Inst.CE., M I \Jech E. Secoc'I Edition, Revised, with large 
Additions, large crown 8vo, 440 pp , t loth . 9/0 


Mr Bale It evidently an expert on the subject, and he has collected so much Information 
hat his book Is alUuificient for Mulders and opwrs engaged In Uf -onrenlon of umber — Archtt*" 


, 0/ library. \Sy 



vr 


MC 


l| •iiru^Liv/Miuiy) 

EftaiNEERifW Standards committer. 

M ESSRS. CROsV’ I OCK*VOOD & $ 4 n haunt; b#en* 
appointed Ofhciai Pubi inkers to the FN't'. IN PEKING# 

• , s‘rtNi>\Ki)s*coM#irrcKE, Fx^ to mtite#attemion to 
• the T#st gi^pn below of the Publications already issued. by the 
ComYnittce, and will be prepared to supply copies theieof ai#J ^f 
all subsequent Publicafcons astssued. 

Tfle Ewtsi j^uiv. Standards CoiMiTTt' R^i s the outcome of a* 
Committee appointed bv llie Institution of Civil Knginoets at # t^e 
instance of Sir John Wolfe Pury, Kcflb, to impute into the’* 
advisability of Standardising lulled lion and Step I Setting 
TUe Committee «h now consulted is supported by the institfftion 
of Civil f’.n”ineers, the Institution of MeehamraPEnginecru the 
Institution ot Naval \rchitorts, the Iron art! Pi eel Institute, arftl 
the Institution of P'lectrual Pneineeis • 

• *# *• 

1 he lupin ts tvejbmsiap f.dw, scwed 9 t\<.cpt rvhoc otheiuise s (tiled. 
Repoi ts ah eady |ffilihsh<'d • • • « 

i British Standaid Sections (q li st'-), ; 4inc!udnlfn Vogi^- Angles, 
ICu.'ai an 11 1 1 n i ot a i * Bin it Am.i i s, Tees and Platen — 


vht'ic ol/tn :nse slated. 


/ \mi 1 IUks Cnw^i'—Pr\Ms. •. . % , Net ifo 

j. Tramway Rails and Fish-Plates # * ,, 2i/o 

•; Repoit on the Influence of Gauge Length • P.y Piofessor 
W C. Envois. F 1\ S . . • Net 5,0 

4 Properties of Standard Beams Unmidcii in \o G) Dem^Hvo, 

sewed fyt l/o 

5 Standard Locomotives for Indian Railways 9 Superseded. 

G. Properties of British Standard Sectto*#. Diaouams and 
m Definitions, Tables, and Eormui t . Demy 8co tloth. Net 2/6 
7. Tables of British Standard Copper Conductors . ,, 5/0 

S. Tubular Tramway Poles . .5/0 

9. Bull-Headed Railway Rails . . ,, 21/0 

0. Tables ol Pipe Flanges * ,,2/6 

• .?>#> -Bottomed Railway Rails i . ,, 210 

^ 'Specification for Portland Cement . ,, 5 0 

3 Structural Steel for Ship-Building. * ,, 5/0 

4. Structural Steel for Marine Boilers % . 5/0 

5. Structural Steel for Bridges and*Generaf Building Con¬ 

struction . . Net 5/0 

6. Specifications and Tables for-Tclegraph Materials f 21,0 

7. Interim Report on ElectricarMachin^ry Superseded 

9 Report on Temperature Experiments on Field Coils of 
*£• .dectrical Machirfls • • • Net 10/6 

0. British Standard Screw Threads.2/6 

1 British Standfci^fhpe Treads.2/6 

2. Report o*Effect •fTemp*ature on Insulating Materials* * 

. f w • m Net 5/0 

3. Standa^s for Trolley Groc^e and Wire #. ,, 1/0 

4•Material Used in the Construction of Railway Rolling' 

Stock * f . . . . NebSLijp 



JUE UCAT&M&\0#3 
STANDARDS C# 


25. 

c 


27. 

a*. 

,^9. 

3° 

3 1 - 

32- 

33- 
35' 
3C. 
37. 

3«. 

"39. 

40. 

41. 

42. 

43* 

44- 

45- 

46. 

47* 

48. 

49- 

50. 

51. 

5** 

53* 


Errors in Workmanship. Based on Measurements curbed 
’out for tlv Committee by i ihe National 7 hysical Laboratory 
, ' 0 Net toj6 

Second Report on Standard Locomotives for Indian Rail¬ 
ways •' v . . .. * . . Supersfd i, 1 

Stardard Systems of Limit Gauges for Running Fits 

Net 5/0 

Nuts, Bolt-Heads, and Spanners . 1 .s/6 

Ingpt Steel Forgings fo* Marine Purposes . ,, 5/q 

Ingot Steel Castings for Marine Purposes ,, 5/0 

Steel Conduits for Electrical Wiring.5/0 

Steel Bars (for use in Automatic Machines) . ,, 2/6 

'Carbon Filament Glow LaP7,ps . ,, 5/0 

Cppper All r .y Bars (for use in Automatic Machines) ,, 2/6 

British Stand rdo for Electrical Machinery . . ,, a/6 

Consumers’ Electric Supply Meters (Motor Type for Con* 
tinuous rfiul Single Phato Circuits) . . . Net 5 Jo 

British Standard Systems for Limit Gauges for Screw 
Threads ... ... . Net 5/0 

Combined Reports on Screw Threads (containing Reports 
Nos. fO; 28, .,3) ........ Net 7/6 

Cast Iron Spigot and Socket Low Pressure Heating 
Pipes . a . . . . . Net 2/6 

Cast Iron^SpigOv and Socket Flue or Smoke Pipes' ,, 2/6 

Reciprocating Steam Engines for Electrical Purposes 

Net 5/0 

Charcoal Iron Lapwelded Boiler Tubes. . ,, 2/6 

C«/st Iron Pipes fo. Hydraulic Power.5/0 

Standard Dimensions for the 3 hreads of Sparking Plugs 
(for Internal Combustion Engines) . . . Net 2/6 

Keys and Keyways ... . 

Steel Fishplates for Bull-Head and Flat-Bottom Railway 
Rails ... .... . Net 10/6 

Wrought Iron of Smithing Quality for Shipbuilding 

(Grade D.). Net 2/6 

Ammeters and Voltmeters.5 f o 

Third Repc-t on Standard Locomotives Lr Indian Rail¬ 
ways. .incorporating Reports Nos 5 and 26 . . Netiijo 

Wrought Iron for v$e in Railway Rolling Stock. ‘‘Best 
Yorkshire,” and Grades A, if, and C. . . Net 10/6 

Bayo net Socket Lamp Holders rnd Caps . „ 5/0 a 

Cold Drawn Weldlcss Stt. .i Tubes for Locomotive Boilers 

Net 2/6 

Threads, Nuts and Bolt Heads for 7se in Automobile 
Consti action. Net s»/6 
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WEALE'S SCIEN\FIC & 


..fECHNICAk 4 e, 


^HATOEMATICS, ARITHMETIC, &c. 

• 

Geometry, Descriptive. 5 F. Hkaiiikh . . .2/- 

Practical Pkne Geometry. J fc llrAiifKK. . . */• 

Analytical Geometry. . 1 . Hvnn^J Yoino. . 2/-■!< 

Geometry. l\ut I. (I-mini, Jtk.s. I.- lU.f H. L\w 1/6 

riutn. (Kuoiui, Books i\\, v,, vr., XI., L.. 

A11 II. La# . . . . iflj 

Geometry, in 1 vol. (Km Ini’" Klriiicnts) .#4 . . 2/6 

Plane Trigonometry. J JIann . . . .1/6 

Spherical Tngpanomlitry. J. II’An . . . . 1 /- 

The ahftM) 2 voK, K-aukI tugnlici .... 2/6 

Differential Calculds. W S tt Wool noi’sh . . 1/6 

Integral Calculus. H Ct*x . . 1/0 

Algebra. . 1 . Hahixi* * . . ... 2j- 

Key to tiitto ... \ ’ , . * . 1/6 

Book-Keeping. J. Haudon . ( . i/C 

Arithmetic. J K. Voi no . . . ’ . . 1/6 

Key to ditto'..i/O 

Equational Arithmetic. W ILtmi.ky r . . . 1/6 

Arithmetic. J. IlAiihov.. 1/6 

Key to ditto . . i/n 

'■~*-'*/lathematical Instruments. Hfaihkr k Wai,mih\k.y 2/ 
Drawing &. Measuring Instruments. J. F. IIkaihkk 1/6 
Optical Instruments. J. F. Ufa nine . . . 1/6 

Surveying & Astronomical Instruments J. F. 

11 K A I H K I . . 1 .l/6 

* Thti^lfnvg 3 voB , Wiinl together .... 4/6 

Mer-suration and Measuring. T. IAvkkr . { . 1/6 

Slide Rule, & How to Use it C JIoakk j . . *2/0, 

Measures, Weights, & Moneys. W. S. B. Woolhounk 2^6 

* Logarithms, Treatise o-n, with Tables. H. Law. 3C- 

Compound Interest and Annuities. F. Thomas . 
Compendious Calculator. I), O'Gorman . . 2/6 

♦ Mathematics. F Camiin . . . . . 3/- 

Astronomy. R. Main k W. T. Lynn .... 2/- 

Statics and Dynamics. T <{ Bakek < . . 1/6 

Superfici^ Measurement. , J. Hawkinoj * . .3/6 
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WEALh* SCIENTIFIC A TECHNICAL SERIES. 

' EfUJLDlrta « ARCHITECTURE. , ’ 

Building Estates. F. Maitland . . * . * * 2/- 

Science of Building. E. ^V\ Tak^ . ? . . 3/6 

Building, Art* of. Dobson ari J. f Allen . r 2/- 
p Book on Building. . Sir E Beckett . ; . . . 4/6 

Dwelling Hous> s. Erection of. H. H. Brooks . 2/6 

^ Oottage Building. C. B. Allen . . J . . 2/- 

r Acoustics of Public Buildings. PrQ f , T R. Smith 1/6 
Practical Bricklaying. A. Hammond . ... 1/6 

Practical‘Brick Cutting & Setting. A. Hammond. 1/6 

* Brickivork, F. Walker.1/6 

Brick and Tile Makjng. E. DohboS. . . .3/- 

Practical Brick & Tile Book. Dobson & Hammond 6/- 

Carpentry and Joinery. T. Tredoold & E. W. Tarn 3/6 

0 ' Atlai of 35 plates to the u^ovo.6/- 

Handrailing^ and Staircasi"g. G, Collinus . . 2/6 

Circular Wprk in Carpentry. G‘. Collino.s * * . . 2/6 

Roof'Carpentry. G. Collino.s.2/- 

Ooustruction of Roofs. E. W. Tarn . . . 1/6 

Joints used by Builders. J. W. Christy . . 3/- 

* Shoring. G. ILJPlaorovk.1/6 

Ti.nbtv l.mporter’s & Builder’s Guide. R. E. Grandy 2/- 
Plurpbing.' W. B. Buchan .... 3^ 

Ventilation of Buildings. W. i\ Buchan . . ^0 

Practical Plasterer. W. Kkmr.2/- 

House-Payiting. E. A. Davidson . . . .5/- 

Elementary Decoration. J. \y, Facky . . 2/- 

Practical House Decoration. J. W. Facky ... f/o 
Gas-Fitting. J. Black ... ... 2/6 

Portend Cemen't for Users. Pi. Faija A D. B. Bu if kr 3/- 
Limes, Cements, & Mortars. G. R. Burnell , . 1/6 

* Masonry and Stone Cutting. Ph Dobson . .2/6 

„ Arches, Piers, and Buttresses. W Bland ... 1 ft 

Quantities ard Measurements. A. C Beaton 1/6 

Complete Measurer. R. Hokion . . . ( 4 t- 

Superficial Measurement. J. ‘Hawkings . . ‘*3* 

Light, for use of Architects. E^W. Tawn . . 1/6 

Hints to .Young Architec. \ Wigh^Vvick & Guillaume 3/6 
Dictionary . f Architectural Terms. J. Vralk ( 5/- 

CROSBY LOCKWOOD & SON, 7, Stationers’ HalLCourt, £.C. 







WEALE'S &IEh{UIC & m TEGHNICAi^ERIES. 

r BUILDING & AkChfrFXYURF. ~cjnti\ 

Architecture, Orders. W II Lkkuh . . t-/t 

Architecture, StyLps \ , % T. IH hy. if 

• Dm *• .’ \ iTs , bound lirr *. . . . 

Architecture, Design. K L (Jailiii ii m . 4 . 2 * 

'Uli* \oU, herniil lo^rlhiT . (g 1 

Architectural Modelling. T \. lbrttAu^oN 1 j( 

Vitruvius’ Architecture. ,1. (iwin . . 

Grecian Architecture. Lnr<rAitninttfS: • ■ . ■ ki 

Tlu* aha r 2 v<*1m , bound togitlnr • • . 6/ 

•' HNR ARJ*i. 

Dictionary of Pa.., k ers I* M.u\i. 2f(. 

Painting, Fine Art. T I (in.tn k A J. Ti”|** . 5/ 

Grammar of Colou-i-.g. tl hiuXK A IKnidson t| 
Perspective, tl. I^nk f V. . 2/ 

Glass? Staining & Painting on Glass . . . ijC 

Music. C C. Si'KM KK . * 2 jL 

Pianoforte Instruction. (’ 0 Si k.m'kk . . . i u , 

INDUSTRIAL'S U^RFUl, ARJS. 

Cements, Pastes, Glues, & Gums or \nijauk 2/ - 

blocks, Watches, arrtl Bells 1 ( 1 1 IMlilOKH 4 . 4 j(] 

Goldsmith's Handbook. !’ (Ikk . . . . \j 

' Silversmith’s Handbook, (i. K C k k. . . 3/ 

Goldsmith s & Mher^mitli's Handbook.* (1. K Hick 7/ 
* * Had Marking ot Jewellery, U> K (Ikk 3/ 

Cabinet-Maker’s Guide. II limn \i> . 2/n 

Practical Organ Building W K Du imon . 2 j(> 

Coach Building . 1 . \V. Id • . ... . 2/''; 

Brass f*purnter’s Manual. \V (Ikaham . . «/ 

Flinch Polishing and Enamelling, ii. iWuifAn . 
Ffouse Decoration. J. \\. Ka<kv . . 5/- 

Letter-Painting Made Easy. <U> 1 . IUukmich . 1/6 

vf - *BJbt and Shoemaumg. J. M I.kno . 9 . . 2j- 

MechanitAl Dentistry. C. Himkk . , 3/ r 

Wood Eneravmf^ W N^lb.ov* n * • itf 

l^yidry Yla^agement / . . 2/- 

CkOSBY LOCKWOOD & SON, 7, Stationers' Hafi Court, E.C. 



